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TO  MY  FORMER  STUDENTS. 

WHOSE  INSISTENT 

"WHY?" 

FURNISHED  THE  INCENTIVE 

FOR  THIS  WORK. 


PREFACE 


The  great  niunber  of  works  on  Physical  Diagnosis 
deterred  me  for  a  long  time  from  writing  another,  and 
it  was  only  at  the  urgent  request  of  a  number  of  my 
former  students  that  I  undertook  to  put  in  permanent 
form  the  methods  that  I  have  used  for  a  number  of  years 
in  teaching. 

Especial  emphasis  has  been  laid  on  the  altered 
anatomy  of  the  organs  under  examination,  and  its  rela- 
tion to  the  physical  signs.  The  respiratory  and  cardiac 
sounds,  their  production  and  their  modifications,  both 
normal  and  pathological,  have  been  discussed  more  fully 
than  in  most  books  of  like  scope,  as  experience  has  shown 
that  unless  the  student  clearly  understands  how  these 
sounds  are  produced  the  tendency  is  to  regard  each 
variation  from  the  normal  as  pathognomonic  of  special 
disease,  rather  than  dependent  on  changes  in  structure 
or  function  which  may  be  present  in  conditions  not 
necessarily  pathologic. 

In  this  way  only  can  diagnostic  values  be  estimated, 
and  the  range  and  limitations  of  Physical  Diagnosis  be 
understood. 

Physical  Diagnosis  is  now  taught  at  an  early  period  in 
the  curricula  of  the  medical  schools,  and  this  circum- 
stance has  made  it  necessary  to  give  a  brief  account  of 
the  morbid  changes  in  different  organs,  and  of  their 
secondary  effects,  both  immediate  and  remote. 
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PHYSICAL  DIAGNOSIS. 


PART  I. 


ANATOMICAL. 


CHAP  TEE   I. 


REGIONAL  ANATOMY. 


The  following  anatomical  facts  will  serve  as  an  aid 
to  the  location  of  thoracic  and  abdominal  viscera. 

The  trunk  is  divided  by  the  diaphragm,  or  midriff, 
into  two  great  cavities,  the  thorax  and  abdomen. 

The  diaphragm  is  a  muscular,  tendinous  structure, 
attached  by  its  circumference  to  the  ensiform  cartilage, 
six  or  seven  lower  costal  cartilages,  the  external  and 
internal  arched  ligaments,  and  upper  two  or  three 
lumbar  vertebra)  by  two  crura.  It  is  inserted  into  a 
central  trifoil  tendon,  and  points  convexly  upward; 
therefore  increasing  the  vertical  diameter  of  the 
abdomen  at  tlie  exj)ense  of  tliat  of  the  thorax.  In 
moderate  expiration  this  convexity  reaches  to  the  level 
of  the  fourth  intercostal  sj^ace  on  the  right,  and  to  the 
fifth  on  the  left.  This  gives  a  general  landmark  for 
the  base  of  the  lungs  and  heart  apex  above,  the  upper 
limits  of  the  liver  and  stomach  below. 
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1'^  ANATOMICAL. 

Tlio  limits  of  the  thorax  extend  from  the  origin  of 
the  <lia])hragm  to  the  apices  of  the  lungs,  at  the  level  of 
the  first  dorsal  vertebra  l)ehind,  or  one-half  to  one  incli 
above  tlu^  clavicles,  but  deeply  ])laced  behind  tlie  sterno- 
cleido-mastoid  muscles  and  scalenus  anticus  muscles. 

THE  SUPERFICIAL  LIMITS  OF  THE  ABDOMEN. 

Above  they  are  formed  by  the  attachments  of  tlie 
dia])hra^ni  to  the  costal  arches,  etc. ;  l)elow  by  the  pubic 
bones,  Poupart's  ligaments  and  iliac  crests. 

TRITE  LIMITS  OF  THE  ABDOMEN. 

Th(;  true  limit  above  is  the  vault  of  the  dia])hragm; 
that  below  is  the  floor  of  the  pelvis,  i,  e.,  levatores  ani, 
etc. 

THORAX. 

Th(^  thorax  is  a  (M)nical-sha])ed  structure,  whose  walls 
ar(i:  sti^rnum  and  costal  cartihiges,  anteriorly;  ribs, 
laterally  and  ]H)steriorly,  and  the  twelve  dorsal  vertebnc 
in  the  posterior  median  line.  Its  floor  is  the  dia- 
])hragm;  its  apex  is  determined  by  the  apicc^s  of  the 
lungs,  Avhich  are  limited  by  the  scalenus  anticus  muscles, 
l)eneatli  which  the  lungs  j)roject  into  the  neck.  The 
cavity  is  flattened  from  before  backward,  and  above  is 
reniform  in  shajKi  on  cross  section,  due  to  the  marked 
anterior  projection  of  the  bodies  of  the  dorsal  vertebne. 

The  sternal  wall  is  obliquely  })laced,  being  nearer  the 
posterior  thoracic  Avail  at  its  uj)per  than  lower  limit. 

Jt  begins  at  the  episternal  notch,  opposite  the  second 
dorsal  vertebra,  and  terminates  at  the  ensiform  cartilage, 
()j)])osite  the  ninth  dorsal  vertebra. 

The  vertebral  wall  begins  at  the  first  dorsal  vertebra 
and  ends  at  the  twelfth ;  therefore  the  thoracic  cavity  is 
longer  behind  than  in  front,  sloping  downward  and 
backward. 
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Surface  AlarkmgB  of  Thorax. 


Anteriorly,  Median  Line.— Aliovc  is  the  t?pist«i-iml 
Hotcii  or  jugular  fosaa,  located  l)Gtween  tlie  sternal  heads 
of  tlie  steruo-elDidu-iiiastilid  niiiscles  and  above  the  firnt 
piece  of  the  steniura.  Passing  down,  wo  eome  to  the 
Bternal  groove  or  forrovf.  Its  floor  ia  the  storuum,  suV 
cutaneously  placed,  it3  lateral  houndariea  tho  sternal 
origins  of  the  great  pectoral  muaclea.  Running  tlie 
finger  down  this  furrow,  it  comes  to  a  marked  ridge,  tlie 
Btenial  angle,  or  angle  of  Liidovici.  It  is  formed  by  the 
.nion  of  the  first  and  second  pieces  of  the  stemiiin,  and 
s  opposite  tlie  articulation  of  the  second  costal  cartilages 
—a  valuable  landmark  in  the  counting  of  riba.  At  the 
inferior  extremity  of  tlic  second  piece  of  tlie  sternum 
■or  gladiolus  ia  located  the  infraatenial  fossa  (epigastric 
iu»sa  or  serobiculus  cordis).  It  is  well  marked, 
beeauae  of  the  prominent  sternal  articulations  of  the 
Bcvcntii  costal  cartilages  and  depression  of  the  third 
piece  iif  the?  Hti'rniim  (eiisiform  or  xiphoid  cartilage). 
Laterally.- — I'assing  from  the  first  piece  of  the  sternum 
jHt  hiirizniitally  outward  and  backward  are  the  two 
daviclei,  which  overlie  the  first  rilra.  At  tlie  junction 
:  the  convex  imier  two-thirds  with  the  concave  flat 
tmter  one-tliird  of  the  clavicles  are  felt  the  covacoid 
essea,  projecting  forward  one-half  to  three-quarters 
[I  inch  from  beneath  the  clavicles.  Directly  external 
B  UtiB  coracoid  processes  we  come  to  the  iipi>er  extremi- 
B  of  the  humeri,  their  lesser  tuberosity  and  bicipital 

8  being  directly  under  the  finger. 
Above  the  clavicles   are  the  supraclavicular  fossir, 
Itto  which  the  apices  of  the  lungs  project,  but  deeply 
laced  beneath  the  sterno-cleido-mastoid  and  acaienua 
inticiis  niUHclcH.     Normally,  these  fossje  are  shallow. 
Below  the  clavicles  ai-e  the  faintly  mnrked   iufra- 
monlar  fossic.     Below  the  second  riha  are  the  second 
Itorcostal  spaces ;  the  right  Iwing  called  the  aortic  inter- 
^.the  left  the  pulmonic. 
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The  nipples  in  the  male  and  young  females  are 
usually  found  in  the  fourth  intercostal  spaces,  about 
four  inches  from  the  median  line. 

Passing  downward  and  outward  from  the  junction  of 
the  gladiolus  and  ensiform  cartilages  are  tlie  deviations 
of  the  cartilages  of  the  seventh,  eighth,  ninth  and  tenth 
ribs,  forming  the  subcostal  angle,  which  is  more  acute 
in  the  case  of  a  long,  narrow  thorax.  Rimning  the 
finger  down  either  side  of  this  angle,  we  discover  that 
the  eighth  costal  cartilage  is  firmly  attached  to  the 
seventh,  while  the  ninth  and  tenth  are  freely  movable, 
having  a  loose  fibrous  attachment  to  the  cartilage  above, 
instead  of  articular  facets.  The  eleventh  and  twelfth 
ribs  are  felt  below  and  behind  the  tenth. 

With  the  arms  raised,  the  hands  resting  on  the  head, 
the  axillary  regions  are  exposed.  The  anterior  and 
lx)sterior  borders  of  Avliich,  when  continued  vertically 
downward,  form  the  anterior  and  posterior  axillary 
lines;  the  vertical  line  mid^vay  placed  is  the  mid- 
axillary  line.  It  is  in  this  region  that  the  lungs  are 
nearest  the  examiner. 

Posteriorly. — In  the  median  line  is  the  vertebral  fur- 
row, at  the  bottom  of  which  can  be  felt  the  vertebral 
spines.  This  furroAV  is  more  marked  in  the  cervical 
and  lumbar  regions  than  in  the  dorsal  and  sacral  regions. 

Though  the  seventh  cervical  vertebra  is  called  the 
vertebra  prominens,  the  first  dorsal  spine  is  more  promi- 
nent, projecting  posteriorly  perhaps  one-fourth  of  an 
inch  further  than  the  seventh  cervical  spine.  Laterally, 
Ave  come  to  the  scapula?,  located  between  the  second  and 
seventh  dorsal  vertebra^,  thus  simplfying  the  location  of 
the  ribs  posteriorly.  The  spines  of  the  scapula)  meet 
their  vertebral  borders  usually  opposite  the  fourth 
dorsal  vertebra. 

The  vertebral  borders  of  the  scapula  are  located  about 
one  and  one-half  to  tAvo  inches  from  the  median  line,  but 
deviating  slightly  toAvards  the  inferior  angles.  The 
interspace  is  called  the  inf  rascapula  region.    The  region 
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alwve   each  scftpula  spine   is   called  the   supraacapiila 
region ;  below,  tlie  inf  rascapula  region. 


Contents  of  Thorax. 

Tracliea,  two  lironclii,  two  lungs,  two  pleura,  licart, 
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downward  and 
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>ackwanl  a  little  to  tho  right  of  the  mo<lmn  lino.     It 
H-giiis  at  tlifi  cricoid  onrtilngc  nf  tlm  larynx  oppnaito  the 
iixtli  cervical  vertebra  and  t.erniiiialca  at  ita  IJifurcatinii 
nto  two  l)roiiclii  o|ipoRito  tlie  fourth  diirsal  vertebra,  or 
n  tho  plane  paasing  horizontally  fmni  the  jnnction  of 

Fig.  2-                                            1 
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manhrinm  and  p:hi(linlns  to  the  body  of  the  fourth  dorsal 
vertpbra.      |  Plnte  T  [,  and  Fig.  1.)' 

Bronchi.     KnirrT  and  Left. — Two  to  two  and  one- 
lalf  iuebts  long  from  the  bifnreation  to  where  tJiey 

1 

ts 

REGIONAL  ANATOMY.  23 

break  up  into  broncliia  at  the  hiliim  of  each  lung.  Each 
enters  its  respective  hilnm,  tlie  most  jxjsterior  of  the 
structures  forming  the  hmg  root,  i,  e,,  two  puhnonary 
veins,  one  puhnonary  artery  and  one  bronchus.  They 
are  in  a  plane  anterior  to  the  descending  aorta,  oeso- 
phagus, thoracic  duct,  etc. 

Right  Bronchus. — Usually  it  has  a  greater  lumen  tlian 
the  left,  and  is  practically  a  continuation  of  the  trachea, 
owing  to  the  obliquity  of  the  left  bronchus.  About  one- 
half  an  inch  from  the  bifurcation  the  right  bronchus 
gives  off  a  large  branch,  which  passes  to  and  supplies 
the  upper  lobe  of  the  right  lung,  terminating  above  in 
apical  branches.  It  crosses  above  the  right  pulmonary 
artery,  and  is  therefore  eparterial. 

All  other  branches  of  lx)th  bronchi  are  hyparterial. 

The  right  brcmchus,  considerably  diminished  in  size, 
passes  to  the  hilum,  and  continues  in  the  lung  substance 
downward  and  backAvard,  to  terminate  in  the  angle 
between  the  diaphragm  and  posterior  parietes.  It  gives 
off  four  sets  of  branches  (antero-lateral  and  postero- 
lateral), alternately  placed.  The  first  antero-lateral 
branch  supplies  the  middle  lobe ;  the  rest,  the  lower  lobe. 

Left  Bronchus. — The  left  bronchus  passes  more 
obliquely  to  the  hilum  of  the  left  lung,  and,  entering  the 
lung  substance,  terminates  in  the  postero-inferior  angle. 

It  gives  off  no  branches  until  entering  the  hing,  and 
then  gives  off  four  sets — four  ventro-lateral  and  four 
dorso-lateral — alternately  placed.  Its  first  ventro- 
lateral branch  differs  from  that  of  the  right  bronchus, 
because  it  gives  off  a  large  ascending  branch,  which  sup- 
plies the  upper  part  of  the  left  lobe  to  its  a])ex.  It  is 
therefore  the  homalogue  of  the  e])arterial  branch  of  the 
right  lung.  The  continuation  of  the  first  ventro-lateral 
branch  supplies  the  rest  of  the  left  upper  lobe. 

The  remaining  ventro-lateral  and  dorso-lateral 
branches  supply  the  loAver  lobe. 

Ileferring  to  the  X-ray  picture  of  the  bronchial  tree, 
it  is  evident  that  more  volume  of  sound  passes  down  the 
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right  bronchus,  because  it  has  a  greater  lumen  and  is 
almost  a  continuation  of  the  trachea. 

The  eparterial  branch  of  the  right  bronchus  arises 
just  below  the  bifurcation,  and,  entering  directly  the 
right  upper  lobe,  distributes  its  branches  to  the  apex, 
passing  through  less  lung  substance  than  is  the  case 
with  the  ascending  branch  to  the  left  apex.  Therefore 
sound  will  be  less  modified  on  reaching  the  right  apex 
than  the  left. 

As  breath  sounds  arise  in  the  larynx,  and  are  modified 
by  the  decrease  in  the  lumen  of  the  air-passages  and 
surroimding  tissue,  we  will  expect  to  find  in  the  right 
apex  persistence  of  the  tubular  quality  of  the  breath 
sounds.  Such  is  the  case,  broncho-vesicular  breathing 
being  a  normal  condition  on  that  side. 

Increased  vocal  fremitus  in  the  right  upper  lobe 
normally  is  also  explained  by  the  above  anatomical  facts. 

Because  the  right  bronchus  is  almost  vertical,  it  is 
located  in  the  right  infrascapula  region,  and  explains 
why  frequently  broncho-vesicular  breathing  is  heard  in 
that  location. 

Lungs.  Right  and  Left. — Irregularly,  pyramidal 
in  shape.  Each  present  an  apex  directed  upward  and 
placed  deeply  in  the  neck  under  the  scaleni  muscles; 
below,  the  base,  deeply  concave,  resting  on  the  dome  of 
the  diaphragm ;  an  external  surface  markedly  convex, 
fitting  into  the  concavity  of  the  ribs;  an  internal  sur- 
face, concave  to  permit  the  lodgment  of  the  heart  and 
great  vessels ;  an  anterior  border,  sharply  defined,  over- 
lapping the  heart  and  great  vessels ;  a  posterior  border, 
blunt,  fitting  into  the  concavity  of  the  ribs  between  the 
posterior  angles  and  the  bodies  of  the  first  ten  dorsal 
vertebrae. 

Each  lung  is  divided  into  two  great  lobes  by  an 
oblique  fissure,  which  is  practically  constant.  It  begins 
])ostori()rly  about  three  inches  beloAv  the  apex,  and 
passes  obliquely  doAvnward  and  forward  on  the  external 
surface  to  the  junction  of  the  anterior  border  Avith  the 
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base.     They  reach  inward  almost  to  the  hiliun  of  each 
lung. 

We  Bee,  therefore,  that  the  upper  primary  lobe  of  ' 
each  lung  consists  of  the  apex,  anterior  lx>rder  and  sur- 
face, while  the  lower  primary  lobe  consiMts  of  the  poste- 
rior border,  posterior  surface  and  base.  The  upper  , 
lobe  of  the  right  hing  ia  uaiially  subdivided  into  two  I 
unequal  lobes  by  a  secondary  fissure  running  imm  the  I 
anterior  border  obliquely  downward  and  outward  to  the  j 
great  oblique  fissure,  thus  cutting  off  a  small  triangular  *j 
lobe  from  the  anterior  surface.  The  anterior  border  of  j 
the  right  lung  passes  nearly  vertically  downward  till  it  1 
reaches  its  base.  The  anterior  border  of  the  left  lung  J 
leaves  tlie  vertical  nearer  its  base  than  apex,  and  passes  J 
obliquely  downward  and  outward  to  reacli  the  sharp  1 
edge  of  the  base,  thus  uncovering  a  small  triangular  | 
area  of  tlie  heart. 

Sur&ce  MarkingB  of  Tracbea,  Bronchi  and  Lungs. — The 
trachea  begins  at  the  cricoid  cartilage  op|M)site  the  sixth 
nervical  vertpbra,  and  teruiiuatcs  di'pply  o]H>OBite  t!ie 
junction  of  the  manubrium  and  gladiolus  in  front; 
fourth  dorsal  vertelira  behind,  or  junction  of  the  root  of 
the  siiiiie  of  (lie  si'jipula  with  its  vertebral  border  when 
the  sra|iiilii'  ai'f  imrmally  pinccd. 

The  lirnin'iii  i-iiliT  llic  bilum  of  each  lung  nlx-iut 
opposite  tin;  til'th  ilinsal  vertebra. 

Lungs.' — The  apes  of  each  lung  reaches  into  the  supra- 
clavicula  fussa  one  to  one  and  one-balf  iuclies  above  the 
clavicle,  usually  between  tlie  two  heads  of  origin  of  the 
Bterno-cleido  joastoid, 

AiTTEKioR    BoRDEKs.     liiiinT    LoNo. — Its    autcrior 

,  border  approaches  the  nicdinn  line  opposite  the  second 

eoato-eternal  articulation,  and  continues  downward  in  | 

the  median  line  to  op^xisito  the  sixth  costosternal  art.icu-  ■ 

^  lation,  where  it  meets  the  thin  margin  of  the  base.    This  1 

L&rgiu  leaves  the  median  line,  passes  backward  with  a1 

tatie  convexity,  jujiutiiig  downward,  and  finally  joins  I 

>  posterior  border  at  the  tenth  dorsal  vertebra.     In  I 
^fhe  ini<l-nxinarj'  line  it  usually  crosses  the  eighth  rib. 
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Antekiob  Border  of  Left  Luno. — Reaches  the 
median  line  opposite  the  second  coato-aternal  articula- 
tion ;  continues  downward  in  the  median  line  to  opposite 
the  fonrth  costo-stemal  articulation.  At  this  point  it 
leaves  the  median  line  and  passes  downward  and  out- 
ward towards  the  apex  of  tJie  heart,  located  in  the  fifth 


intercostal  apace,  tliree  and  one-lialf  inches  to  the  toft 
of  tlie  median  line ;  and  it  continues  to  the  sixth  costal 
cartilage,  where  it  readies  the  thin  basal  margin.  Tlie 
latter  tlien  passes  backward  to  the  tenth  dorsal  vertebra, 
crossing  the  eighth  rib  in  the  mid-axillary  line. 

risauBES,  ItioiiT  Oblique. — Begins  at  fonrth  dor- 
sal vert-ehra,  and  passes  (lownward  and  outward  to  the 
junction  of  the  anterior  l)order  and  base  on  the  right 
Be'"      '         'al  cartilage  nearer  itit  sternal  articulation. 
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Left  Obi-iqite, — Bopna  at  tliinl  dorsal  vprtobra  and 
pasflefl  domiward  and  fonvard  to  near  the  junction  of 
the  anterior  margin  and  base,  somewhere  on  sixth  costal 
cartilage,  external  tJi  tlie  apex  of  lieart.     Therefore  a 


smaller  area  of  the  left  lower  IoIh?  presents  antorierlj- 
than  the  right  lower  lolx", 

Lksseb  Fissoke  oi'  RiciiiT  LiTKo, — It  leaves  the 
median  line  oppoaite  the  foiirtli  coato-aternal  articula- 
tion, and  passes  downward  and  outward  to  meet  the 
great  obliqne  fissure  in  the  mid-axillary  line  at  about  the 
sixth  rih.      (Figs.  3  and  4.) 
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PLEURA. 

There  are  two  distinct  pleural  sacs ;  one  for  each  lung. 
They  have  no  relation  with  each  other  except  at  the 
junction  of  the  anterior  margins  of  the  lungs,  when  they 
slightly  overlap. 

Each  pleural  sac  is  divided  into  two  portions,  a 
visceral  and  parietal.  The  visceral  pleura  is  in  intimate 
relation  with  the  lung  wall,  passing  into  the  fissures. 
The  parietal  pleura  is  in  intimate  relation  with  the 
thoracic  walls,  pericardium,  sides  of  great  vessels, 
oesophagus,  etc.,  as  it  leaves  the  under  surface  of  the 
sternum  to  be  reflected  over  these  last  structures  in  pass- 
ing to  the  posterior  parietes. 

The  parietal  pleura  becomes  continuous  with  the 
visceral  pleura  at  the  root  of  the  lungs  and  downward 
to  the  diaphragm,  thus  forming  a  double  fold  of  pleura 
running  from  tlie  root  to  the  diaphragm,  and  called  the 
lateral  ligament  of  the  lung.  The  parietal  pleura  leaves 
the  base  of  the  lungs  and  projects  into  the  costo-plirenic 
sinus,  reaching  to  the  twelfth  dorsal  vertebra  posteriorly. 

Surface  Markings  of  Pleura. 

The  surface  markings  of  the  pleura  is  that  of  the 
parietal  pleura. 

The  right  pleura  begins  at  the  apex  of  the  right  lung, 
one  to  one  and  one-half  inches  above  clavicle.  It  reaches 
the  median  line  o])posite  the  second  costo-sternal  articu- 
lation, and  continues  vertic^ally  downward  to  the 
seventh  costo-sternal  articulation.  It  then  crosses  the 
seventh,  eighth,  ninth  ribs,  the  tenth  rib  in  the  mid 
axillary  line,  and  reaches  the  twelfth  dorsal  vertebra 
posteriorly. 

The  left  pleura  begins  at  the  apex,  one  to  one  and  one- 
lialf  inches  above  the  clavicle;  approaches  the  median 
line  opposite  the  second  costo-sternal  articulation,  and 
continues  in  the  median  line  to  o])posite  the  fourth  costo- 
sternal   articulatiim.       It   then    deviates,    skirting    the 
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border  of  the  sterniuu  abfnit  oiie-lialf  tu  one  inch  from 
its  bft  e(lj;e.  It  then  has  iiiiieh  the  same  course  as  the 
ri^ht.  This  dcviatiuii  perinita  paracentesis  jxsricanlii 
withuut  involvement  uf  the  pleura. 

HEART. 

Tin-  heart  ia  «  pyraniiila!-sha[M.Hl  iirgiiu  tjf  altoiit  th^ 
size  of  a  man's  Hat.  In  the  male  it  ia  five  inches  in  the 
long  diameter,  tliree  and  ouc-haif  inelica  hiterally  and 
two  and  one-half  inches  anterLi-imsteriorly. 

It  ]»re8en(:B  an  ajiex,  base,  anterior  and  posterior  sur- 
faces, thin  right  birder,  due  to  the  thin  wall  of  the  right 
ventricle,  and  hhint  left  border,  due  t«  the  tliiek  wall  nf 
the  left  ventricle. 

It  is  (ibliquely  placed,  its  haae  looking  upward,  sonie- 
wliat  backward  and  to  the  right ;  its  ajiex  doAvnward, 
somewhat  forward  and  to  the  left.  It  is  anchored  by 
ita  great  vessels,  which  spring  from  tlie  base,  and  rests 
by  its  posterior  surface  on  the  diaphragm. 

The  heart,  cavity  ie  divided  into  four  compartments: 
rijilit  and  left  ventricle,  twcupying  the  apical  portion  uf 
till'  lie;!]'!.,  and  the  right  and  left  auricles,  occupying  the 
basilar  jmrtion. 

The  ventricles  are  asyniiuetrieally  plaeetl,  owing  to  the 
intravontrieular  aepturn  passing  from  the  base  obliquely 
downward  to  the  thin  right  border  one-half  to  three- 
fourths  of  an  inch  from  the  apex. 

Tlie  right  ventricle  consequentlv  presents  anteriorly, 
with  its  apex  at  the  right  thin  border,  nearer  the 
steniuui;  while  the  left  ventricle  preiients  posteriorly, 
excepting  ita  a|)ex,  which  occupies  the  true  heart  ajH's, 
and  tberefiiro  is  farther  removed  from  the  steiniuiu  than 
the  right  ventricular  ajjes. 

The  right  ventricle  jircseuts  an  atriimi  and  infundi- 
buluni,  or  cnnua  arf^eriesua ;  the  latter  leading  into  the 
pulmonary  artery.  The  left  ventricle  prc-sents  an 
atrium  and  aortic  vestibule,  tlie  latter  lying  lietween  the 
rigjit  uiilral  flap  and  ventricular  septum.  It  is  behind 
the  infundibulum  of  the  right  ventricle. 
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Each  auricle  presents  an  atrium  and  appendix.  The 
ri^t  auricle  and  appendix  present  anteriorly  behind  the 
^temuni^  and  reaching  to  the  right  of  its  right  border 
from  the  third  to  the  sixth  costal  cartilaees. 

The  left  auricle  presents  posteriorly,  its  auricular 
appf^ndix  only  presenting  anteriorly  behind  the  third 
rib  about  one  and  one-half  inches  to  the  left  of  the 
sternum. 

The  anterior  auriculo-ventricular  sulcis  is  placed 
oblionely  behind  the  sternum,  reaching  from  the  left 
third  cr)fttr)-stemal  articulation  to  the  right  sixth  costo- 
j*t<^mal  artirnilation.  As  the  cardiac  valves  lie  in  the 
vfrntrifmlar  l')ase,  we  see  how  their  surface  markings 
pfivrtir^illy  lie  in  this  line. 

The  arch  of  the  aorta  l)egins  at  the  base  of  the  left 
Vfmtric\e,  l)f»hind  the  infundibulum  of  the  right  ventri- 
fdfr^  and  Jmneath  the  inferior  angle  of  the  left  third  costo- 
s^UrmsA  articnilation ;  it  passes  upward  and  towards  the 
rigJit  one  and  one-half  to  two  inches.  At  the  upper 
angle  of  the  8fn:*ond  right  costo-sternal  articulation  it 
»weef)fl  l>ackward  toward  the  left  side  of  the  fourth 
dorsal  vertebra  to  l)ecome  the  descending  aorta. 

Tlie  y)iilmonarv'  artery-  l)egins  at  the  infundibidum  of 
the  right  ventricle,  behind  the  left  border  of  the 
stemiiin,  op[K)site  the  second  inters])ace,  and  passes 
upwards,  backward  and  to  the  left,  where  it  bifurcates 
under  the  aortic  arch  into  the  right  and  left  pulmonary 
branches. 

Surface  Markings  of  Heart. 

Take  a  jKn'nt  on  the  lower  l>order  of  the  second  costal 
cartilage,  one  inch  from  the  left  border  of  the  sternum, 
an<l  draw  a  line  to  the  upper  border  of  the  third  costal 
cartilage;  one-half  inch  to  the  right  of  the  sternum. 
From  this  last  j)oint  draw  a  line  to  the  right  seventh 
'^''"*'»-**tx?rnal  articulation,  with  a  moderate  convexitv, 
to  the  right. 
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The  sppx  13  located  in  the  fifth  intercostal  sinice, 
three  and  one-lialf  inches  to  the  left  of  the  median  line. 
Connect  the  left  end  of  tlie  hase  line  with  the  a^wx,  ami 
the  right  seventh  eosto-stemal  point  with  the  apex,  and 
wo  map  out  the  entire  area  of  the  heart. 

To  differentiate  this  area,  connect  a  [wint  behind  the 
left  third  eosto-stemal  artienlation  with  a  jiuitit  on  the 
right  sixth  coato-stenial  articulation.  This  plots  out 
tlie  auricnlo- ventricular  sulcis.  The  heart  area  to  the 
right  of  this  line  represents  the  position  of  the  right 
auricle,  the  tip  of  its  appendix  being  on  thia  line 
opposite  the  third  costal  cartilage.  The  line  running 
from  the  seventh  right  eosto-aternal  articulation  to  the 
ajMix  of  the  heart  represents  the  thin  right  border  of  the 
right  ventricle.  The  left  auricle  is  placed  posteriorly, 
hut  its  apex  presents  anteriorly  at  a  point  on  the  left 
convex  line  leading  from  the  base  to  the  apex,  where  it 
crosses  the  third  costal  cartilage  about  one  and  one- 
quarter  inches  from  sternum.  The  continnation  of  this 
line  represents  the  blunt  left  border  of  the  left  ventricle. 

The  Location  of  the  Valves.  PvLMONAiir  Valvk. — 
It  is  bi'ni'i\lli  tli<'  iijpjicr  angle  of  third  left  costo-stenial 
articulation.  The  valvular  sound  follows  the  course  of 
tlie  ]»ulnu>uary  artery  to  the  pulmonary  or  left  second 
intersjiac^?. 

AoBTic  Vai.ve. — Ijower  angle  of  third  left  eosto- 
stemal  articulation,  just  behind  left  edge  of  sternum. 
Its  valvular  souud  follows  the  course  of  the  aorta  to  the 
aortic  or  right  second  intersimce. 

Mitral  Valve. — Behind  the  sternum,  op^wsite 
fourth  costo-sternal  articulation.  Its  valvular  sounds 
are  carried  to  the  apex  of  tlie  left  ventricle,  or  true  apex 
of  the  heart. 

Triccspiu  Valve.— In  median  line  of  sterniim, 
opposite  fourth  intercostal  sjmee.  Its  valvular  sounds 
are  carried  to  the  a[>ex  of  the  right  ventricle,  or  just  to 
the  left  of  the  ensifiunn  cartilage. 

We  observe  that  the  valves  are  located  nearly  in  the 
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plane  of  the  aiiriculo-ventriciilar  sulci s,  the  auriciilo- 
ventriciilar  valves  being  located  a  little  to  the  left  of 
this  surface  marking,  oAving  to  the  obliquity  of  heart; 
the  apex  pointing  more  anteriorly,  the  base  more 
posteriorly. 

Superficial  and  Deep  Areas  of  Cardiac  Dullness.  —  The 
superficial  area  of  cardiac  dullness  is  that  portion  of 
the  heart  uncovered  by  the  lungs.  It  is  triangular  in 
area.  Tlie  apex  is  above  where  the  anterior  borders  of 
the  two  lungs  separate  in  the  median  line  opposite  the 
fourth  costo-sternal  articulation.  The  right  border  of 
this  triangle  is  the  anterior  border  of  the  right  lung,  and 
therefore  passes  vertically  downward  in  the  median  line. 
The  left  border  is  that  of  the  left  lung,  and  runs  from 
the  median  line  opjK)site  the  fourth  costo-sternal  articu- 
lation to  the  apex  of  the  heart.  There  is  no  inferior 
boundary,  as  the  cardiac  dullness  fuses  with  the  liver 
dullness.  The  deep  area  of  cardiac  dullness  is  the  rest 
of  the  heart  outline. 

PERICARDIUM. 

A  pyramidal-shaped  serous  sac,  inclosing  the  heart, 
and  the  aorta  and  pulmonary  artery  for  one  and  one-half 
inches  of  their  course  and  the  superior  vena  cava;  but 
only  partially  enfolding  the  inferior  vena  cava. 

Its  a})ex  is  directed  upward,  where  the  pericardium 
continues  as  a  tubular  prolongation  on  the  great  vessels. 
Its  base  rests  on  the  diaphragm,  blending  with  central 
tendon  and  extending  over  the  left  muscular  portion. 
It  is  composed  of  two  ]X)rtions,  an  outer  fibrous  coat  and 
an  inner  serous  coat,  the  latter  lining  the  fibrous  coat 
and  reflected  downward  on  the  great  vessels  to  enfold 
the  heart. 

The  pericardium  is  attached  to  the  sternum  in  front, 
and  is  in  intimate  relation  w^ith  the  parietal  pleura, 
wdiicli  is  reflected  u])()n  it.  It  is  covered  by  lung  and 
pleura  anteriorly,  except  for  a  small  triangular  area, 
where  the  left  visceral  pleura  leaves  the  median  line  at 
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the  fourth  eosto-st^riial  artinilatJim  t-n  be  doflcetcil  to  tlie 
left  abimt  two  fingers'  wittth  from  tlic  loft  border  ni  the 
stXTniim. 

ABDOMEN. 

Tiie  abdninoii  is  ilivi'lcil  into  tiirw  zones — epignstrii', 
nioBogaatvic  antl  bypufrastric — by  two  borizontal  pliinpa. 
The  up[Jor  one  runs  antoro-poateriorly  at  tlie  lower 
liniif^  of  tlio  tenth  rilia,  while  the  inferior  one  pasaea 
lietwi'en  the  anterior  superior  apiiies  of  tlio  ilia.  These 
three  zones  are  snbdivided  by  two  vertical  ]ilaiie8  erected  j 
from  the  niid-Poiipart  points.  The  aubdivisiona  are: 
right  and  loft  liypocbondi'iae  regions,  which  project 
behind  the  coatal  cartilages  into  tlie  vault  of  the  dia- 
phragm, and  the  epigastric  region,  triangular  in  aliape, 
within  the  aubcoatal  auglo.  The  right  and  left  lumbar 
and  nmbilieal  region,  and,  laatly,  the  right  and  left  iliac 
or  inguinal  regiona  and  the  hypogaatric  or  pnhic  regions. 

Liver. — The  liver  occupies  tlie  right  hj'pocliondriac 
rpfjion,  jiart  of  the  epigastric  and  the  left  iiyixjcliondrlnc 
as  far  aa  the  mammary  line. 

Its  npiM?r  limits  fit  into  the  vault  of  the  diaphragm, 
i.  p.,  fonrth  int^ircostal  space  on  the  right  and  fifth  on 
the  left,  Ita  sharji  anterior  border  jiasHca  obliquely 
from  the  right  byiiochondria.e  regiiin  and  lx?liiw  to  the 
left  hypochondriac  region  and  above,  crossing  the  right 
costal  border  bet^-cen  the  ninth  and  t^inth  «>atal  earti- 
lago  and  the  left  eri.ttal  Iwrder  under  the  eighth  costal 
cartilage. 

The  fundus  of  tlie  gall  bla<Uler,  when  distended,  pro- 
aenta  under  the  right  costal  liorder  where  the  lateral 
iHirder  of  the  right  rectus  abdominis  crosses,  or  at  the 
right  ninth  costal  cartilage. 

Btoniacli. — The  stomach,  when  moderately  diatcuded, 
presents  a   cardiac  or  esophageal   entrance;   a   cavity 
divided  into  a  fundus,  projecting  into  the  left  dome 
of    tlie    diapbragui ;    a    l>ody    reaching    domiward 
the  plane  sejiarating  Ihe  epigastric  from  tlie  mesogaatric   ■ 
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7jm(t  and  an  antrum  pvloris,  which  is  located  to  the  right 
of  the  median  line.  It  finally  opens  by  the  pyloric 
ofKfning  into  the  first  part  of  the  duodenum. 

It  ficcupies,  therefore,  the  left  hy|x>chondriac  region 
and  a  portion  of  the  epigastric.  The  cardia  and  pyloris 
are  deeply  placed.  The  anterior  surface  rest^  against 
the  anterior  parieties.  The  stomach  is  in  close  relation 
with  the  liver  superiorly,  with  the  pancreas  posteriorly ; 
the  left  kidney  and  spleen  to  the  left  and  posteriorly; 
the  transverse  mesocolon  below. 

The  surface  markings  of  the  stomach  are : 

Card'ui. — Left  seventh  costi^»-stemal  articulation. 

Fundus. — Keaches  to  fifth  left  intercostal  space. 

Greater  curv^ature  reaches  to  line  connecting  tips  of 
ninth  or  tr»nth  ribs. 

Pylorus, — Just  to  right  of  median  line,  three  and  one- 
half  to  four  and  one-half  inches  below  lower  end  of 
gladiolus. 

When  moderately  distended,  a  trian^ilar  area  of  the 
stomach  is  palpable  in  front.  Its  right  boundary  is  the 
free  lK)rder  of  the  liver,  passing  from  under  the  right 
ninth  c/>stal  cartilage  to  the  left  eighth  costal  cartilage. 
The  left  lx>rder  is  the  left  costal  border  from  the  eighth 
to  the  tenth.  Its  lower  limit  is  the  greater  curvature, 
on  a  line  crossing  l)etween  the  ninth  or  tenth  ribs. 

Spleen. — The  spleen  is  in  close  relation  to  the 
Htoniaeh,  being  attached  to  its  body  by  the  gastro-splenic 
oinentiun.  The  spleen  lies  in  the  left  hypochondriac 
region,  but  jK)steriorly  placed.  It  extends  between  the 
ninth  and  eleventh  ribs,  its  long  axis  nmning  parallel  to 
th(^  l(*ft  t(nith  rib.  Its  ])()sterior  limit  reaches  to  within 
oiHi  and  one-half  to  two  inches  of  the  vertebra,  while  its 
aiit(»rior  limit  extends  to  about  the  mid-axillary  line. 

Th(^  H])h»en  li(»s  in  the  hollow  of  the  diaphragm,  its 
upper  third  having  the  lung  interposed  between  it  and 
the  parieties;  its  middle  third  separated  from  the  parie- 
ties by  the  e<)st<)-])hrenic  sinus,  a  space  below  the  lung, 

tween  \\\o.  diaphragm  and  thoracic  wall.     Its  lower 
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third  is  in  contact  with  the  left  kidney  and  tail  of 
pancreas.  We  thus  see  that  it  is  practically  impossible 
to  palpate  the  spleen  under  normal  circumstances. 

Kidneys.  Right  and  Left. — ^Retroperitoneal  placed 
obliquely  downward  and  outward  on  the  posterior  wall 
of  the  abdomen.  The  left  is  more  superiorly  placed, 
resting  on  the  eleventh  and  twelfth  ribs,  and  extending 
to  within  two  and  one-half  to  three  inches  from  the  iliac 
crest. 

The  right  extends  from  the  upper  border  of  the 
twelfth  rib  to  within  about  two  inches  from  the  crest  of 
the  ilium.  The  lateral  borders  of  the  two  kidneys 
extends  beyond  the  lateral  limits  of  the  erector  spinic 
muscles. 
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THE  RESPIRATOEY  SYSTEM. 


CHAPTEE  II. 


INSPECTION. 


By  inspection  is  understood  the  act  of  viewing  the 
patient  so  as  to  learn  all  that  may  be  observed  by  the 
sense  of  sight.  Inspection  is  one  of  the  most  important 
methods  of  physical  diagnosis,  and  all  systematic  exami- 
nations should  begin  witli  it ;  and  while  it  is  not  final,  it 
is  valuable  in  determining  certain  essential  facts  that  are 
further  differentiated  by  the  other  methods  of  physical 
diagnosis. 

The  technique  of  insj^ection  is  as  follows: 

(1)  The  patient  sliould  be  stripped  of  clothing  as  far 
as  possible.  In  children  and  in  the  male  adult  all 
clothing  should  be  removed  from  tlie  chest  except  that 
which  may  be  necessary  to  avoid  chilling  of  the  sur- 
face; in  the  female,  delicacy  may  demand  that  the 
patient  be  thinly  covered,  but  wherever  it  is  required 
the  examiner  should  not  liesitate  to  demand  that  the  sur- 
face be  bare,  if  only  a  part  at  a  time,  so  that  correct 
observations  may  be  made.  Where  for  any  reason  it  is 
impossible  to  bare  the  chest  thoroughly,  nuich  of  the 
observation  that  would  ordinarily  be  made  by  inspection 
must  be  made  by  palpation. 

(2)  Ins])ection  may  Ix^  made  with  the  patient  either 
standing,  sitting  or  in  the  recumbent  }X)8ture,  according 
to  the  circumstances  of  the  case. 
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When  the  patient  is  able,  the  standing  or  sitting 
posture  is  preferable,  inasmuch  as  it  is  easier  for  the 
observer,  and  the  movements  of  the  chest  are  not  inter- 
fered with.  The  patient  should  assume  a  natural  or 
customary  posture.  Usually  as  soon  as  inspection  is 
commenced  they  try  to  assume  a  "correct"  posture. 

(3)  It  is  necessary  that  the  light  fall  equally  on  both 
sides,  as  the  value  of  inspection  is  in  the  comparison  of 
one  portion  of  the  chest  with  the  corresponding  portion 
of  the  opposite  side.  The  observer  generally  stands 
directly  opposite  the  patient,  so  as  to  have  both  sides 
within  the  range  of  vision.  Where  it  is  necessary  to 
determine  slight  variations  in  the  upper  portion  of  the 
thorax,  it  can  often  be  best  done  by  the  observer  stand- 
ing behind  the  patient  and  looking  over  the  shoulder 
and  downward  along  the  clavicle  and  upper  ribs.  This 
will  show  the  slightest  degree  of  depression  in  these 
areas. 

NORMAL  CHEST. 

The  size  of  the  normal  chest  varies  within  Avide 
limits,  and  also  with  the  age  and  sex  of  the  individual. 
In  determining  whether  or  not  its  variations  are  within 
the  normal  limits,  it  is  necessary  to  consider  the  general 
physique  of  the  patient,  as  the  size  of  the  thorax  should 
bear  a  definite  relation  to  height  and  weight. 

It  is  extremely  difficult  to  describe  a  perfectly  normal 
chest.  The  thorax  should  be  well  developed,  although 
it  is  only  one  in  four  persons  that  have  perfectly  and 
symmetrically-developed  chests.  The  neck  should  bear 
certain  definite  relations  to  the  bony  thorax,  and, 
according  to  the  general  physique  of  the  patient,  the 
neck  will  be  long  or  short  and  its  relations  will  vary 
according  to  the  development  of  the  upper  portions  of 
the  body. 

The  direction  of  the  clavicles  varies  with  the  indi- 
vidual. In  the  broad,  square-shouldered  individual  they 
li(j  almost  in  a  horizontal  plane,  while  in  those  with 
sloping  shoulders  the  outer  border  tends  to  slope  down- 
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wards  and  backwards  to  meet  tlic  tip  of  tlie  sliouldor  J 
l)lade.  Above  tlie  clavicle  there  is,  normnlly,  a  sliglit  1 
depression,  called  the  supraclavicular  depressiou.  The  J 
dppth  of  this  depression  varies  in  individual  c^sea,  and  I 
whether  or  not  it  is  normal  can  only  be  jiidf!;ed  by  coin- 1 
paring  it  with  the  general  contonr  of  the  chest.  Increase  I 
in  the  depth  of  the  depre^ion  above  the  clavicle  occurs  I 
in  those  conditions  which  cause  diminution  of  the  size  i 
of  the  apex  of  the  lung,  interfering  with  its  normal  dis-l 
tension  when  the  thorax  is  enlarged  in  respiration,  i 
These  conditions  may  affect  the  entire  lung,  causing  I 
general  contraction  of  the  chest,  as  in  general  puhnonary  i 
fibrosis,  etc.,  or  may  aiFect  the  apex  only  of  one  or  botii  1 
lungs.  While  a  number  of  diseases  may  cause  this  local  ] 
condition,  the  most  important  is  pulmonary  tubcrcnlusis. 

The  sternum  nonnally  is  carried  forward  and  down- 
ward from  its  junction  with  the  clavicle.  At  the  junc- 
tion (if  the  upper  and  middle  portion  of  the  .body  tlie 
so-called  anplo  of  Louia  is  formed,  Tliis  varies  in 
individual  cases,  and  is  increased  in  certain  diseases  of 
the  respiratory  tract. 

The  ribs  carve  fonvard  and  meet  the  sternum  so  as 
to  give  a  gradually  increasing  depth  to  the  chest  from 
above  downwards.  There  is  also  a  gradual  increase  in 
the  angle  with  which  they  join  the  sternum  from  Hbn\-e 
downwards.  At  the  epigastric  notch  the  angle  is  well 
marked,  and  its  acuteness  varies  with  tlie  general  con- 
tour of  the  chest. 

The  intercostal  spaces  are  of  a  definite  width,  accord- 
ing to  the  shape  of  the  thorax.  They  should  he  slightly 
depressed,  and  in  a  well-developed  thorax  are  visible 
only  in  the  lower  portions. 

Posteriorly,  the  scapula  lies  flat  upon  the  ribs,  and 
the  Bpine  is,  normally,  slightly  curved  toward  the  right 
side. 

The  phyaiological  departures  from  the  perfect  chest 
have  Ijeeu  variously  described  as  hmg  and  short,  broad  | 
and  narrow,   deep  and  hollow.     All   these  variations,  J 
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though  quite  consistent  with  health,  may  give  the 
student  great  difficulty  in  determining  whether  or  not 
they  are  within  the  range  of  normal. 

As  the  development  of  the  chest  varies  greatly  in  dif- 
ferent individuals,  many  chests  are  seemingly  indicative 
of  some  intrathoracic  diseases  which  depend  upon  non- 
development  of  the  bony  thorax  and  of  the  lungs  during 
the  maturing  period  of  life. 

How  can  it  be  determined  if  the  shape,  form  and  size 
of  the  chest  is  within  the  range  cf  normal  for  the  indi- 
vidual under  observation  ? 

This  can  be  done  only  by  taking  into  consideration 
not  only  the  thorax,  but  the  entire  bony  skeleton  as  well, 
and  determining  if  the  thorax  harmonizes  with  it.  The 
social  status  of  the  individual,  the  general  physique, 
occupation,  etc.,  must  be  fully  considered.  Faultv 
habits  of  posture  may  cause  slight  asymmetry  of  the 
bony  thorax  without  in  any  way  influencing  the  function 
of  the  contained  organs.  The  observer  must  not  form 
the  inference  that  each  departure  from  the  ideal  thorax 
is  j)atlio]ogical,  but  must  note  the  variations  from  the 
norma],  and  by  the  other  methods  of  physical  diagnosis 
determine  if  there  is  any  change  in  the  location,  struct- 
ure or  function  of  the  underlying  thoracic  organs. 

Deviations  from  the  normal  chest  have  been  classified 
as  follows : 

PATHOLOGICAL  CHESTS. 

(1)  The  Barrel-shaped,  or  Emphysematous  Chest. — In 
this  form  there  is  an  increase  in  all  of  the  diameters  of 
the  chest,  especially  marked  in  the  antero-posterior. 
The  chest  assumes  a  ty])e  more  nearly  approaching  that 
seen  in  the  infant.  (Fig.  5.)  The  ]iosition  is  one  of 
full,  forcible  ins])irati()n.  The  clavicle  and  sternum 
an?  carried  upward  and  forward  by  the  action  of  the 
auxiliary  muscles  of  ins])iration ;  the  neck  is  shortened; 
the  infraclavicular  s])aces  may  be  dee])er  than  normal, 
shallower,  or  may  be  even  projcjcting.     The  scapulae  arc 
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thrown  upwards,  outwards  and  forwards,  and  project 
from  the  rounded  thorax.  The  normal  antero-posterior 
curvature  of  the  spine  is  increased. 

Bilateral  or  uniform  enlargement  is  most  frequently 
caused  by  pulmonary  emphysema  (large  lung)  ;  it  occurs 
also  during  attacks  of  asthma  (temporary  emphysema), 
bilateral  pleurisy  with  effusion,  hydro-thorax  and 
cancer  (rare). 

(2)  The  Phthisical,  Paralsrtic,  Alax,  or  Pterygoid  Chest. 
— In  this  type  there  is  an  abnormal  flattening  of  the 


Fig.  5. 


Bilateral  enlargement  of  emphysema. 

Outer  line  ==  a  eircle  drawn  to  show  how  nearly  the  emphysematous 

approaches  the  circular  shape. 
Dotted  line  =  natural  adult  chest. 
Inner  iine  ==  emphysematous  chest. 


AclunI  measurement  in  centimetres 

Circumference     =  natural,  89.0 
Transverse  =        "         29.0 

Antero-posterior  =^        "         22.25 


emphysematoiLS,  87.75 

27.25 
25.4  (Dr.  Gek.) 


sternum  and  ribs,  so  that  the  antero-posterior  diameter 
of  the  chest  is  diminished  and  there  is  a  slight  increase 
in  the  lateral  diameter.      (Fig.  6.) 

The  depression  of  the  ribs  and  of  the  sternum  carries 
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the  sternal  end  of  the  clavicle  downwards,  lengthening 
the  neck  and  causing  the  chin  to  project  farther  forward 
than  normal  over  the  anterior  plane  of  the  thorax,  giving 
a  characteristic  appearance  to  the  individual. 

The  angle  of  the  plane  of  the  clavicle  with  the  scapute 
and  sternum  alters  the  depressions  above  the  clavicles, 
increasing  their  depth.  The  intercostal  spaces  are 
deepened;  the  shoulder  blades  are  depressed  and  stand 
out  from  the  ribs,  giving  the  winged  appearance  (alar, 
or  pterygoid). 

The  movements  on  quiet  breathing  may  be  nearly 
normal  in  frequency  and  extent,  but  on  exertion  or 

Fig.  6. 


Tlie  flat  or  plithisical  chest,  short  antero-posterior,  long  transverse 

diameter.     (Gee.) 


forced  breathing  expansion  is  less   than  normal,   and 
the  movoments  become  more  rapid. 

This  type  may  be  simulated  in  marked  emaciation  by 
diminution  in  the  soft  parts  which  normally  give  the 
rounded  contour  to  the  upper  portion  of  the  chest.  Lac^v 
of  muscular  development,  or  changes  in  the  muscles  of 
respiration,  such  as  occur  from  long  recumbence  in  bed,* 
cause  slight  depressions  of  the  bony  thorax,  due  to  feeble 
insj)iratory  efforts.  Symmetrical  depressions  of  the 
thorax  in  the  above  conditions  are  easily  differentiated 

ff' 

from  those  dependent  upon  jmthological  intrathoracic 
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conditions  by  noting  that  tlie  normal  contour  of  the  Iwmy  1 
thorax  is  preserveci,  although  thcro  may  Im  a  slight.! 
flattening  of  the  chest. 

The  pathological  conditionH  wliich  tend  to  produce  thaa 
phthisical  tyiJe  of  cliest  are  thickening  of  the  intercostal* 
pleura,  which  interferes  with  the  elevation  of  the  riba,J 
and  widening  of  the  intercostal  spaces  during  inspira- 1 
tiou ;  thickening  of  the  pulmonary  pleura  preventing  the  J 


normal  expansion  of  the  lung;  changes  in  the  lung 
which  diminish  its  elasticity,  as  tuljercular  induration, 
fihroaia,  etc.,  and  the  closure  of  the  hronchi,  which  pre- 
vents the  entrance  of  air  into  tlie  lung. 

(3)  The  Rachitic  Types. — In  the  simplest  form  there  i 
is  a  flattening  laterally  of  the  chest,  especially  in  the  J 
lower  segment;  while  in  the  upper  portion  tlie  sternum  j 
is  carried  forward  and  the  ribs  are  more  or  leas  straightrJ 
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ened,  so  that  the  antero-posterior  diameter  of  the  chest 
is  increased  above,  while  the  lateral  diameter  is  dimin- 
ished below.  (Fig.  7.)  From  this  simple  type  the 
diameters  greatly  increase  up  to  the  so-called  "pigeon- 
breasted"  type.  (Fig.  8.)  In  this  form  the  sternum 
is  jmshed  forward;  "the  ribs  are  straightened  out  at 
their  angle  and  at  their  junction  with  the  cartilages," 
so  that  a  section  of  the  chest  is  nearly  triangular  and  the 
whole  contour  resembles  that  of  the  breast  of  a  pigeon. 
Rachitic  chests  also  frequently  show  nodular  enlarge- 
ments at  the  junction  of  the  bony  ribs  with  the  carti- 
lages,   which   have   been   named    the    rachitic    rosary. 

Fig.  8. 


Ciroumforoiu'o  =J2.7'')  centimetres. 
]iiekety  chest.     Dotted  line  indicates  tlie  shape  of  chest  in  an  infant  about 

the  same  ay^i.     ((Jee.) 


(Fig.  {),)  The  depressions  and  jx^culiarities  of  the 
radii  tic  chest  are  due  to  intercurrent  attacks  of  bron- 
chitis, involving  the  smaller  tubes  and  causing  interfer- 
ence with  the  entrance  of  air  into  the  alveoli,  and  the 
production  of  a  partial  vacuum  during  insjuration.  The 
effcvt  of  atmos})heric  pressure  and  the  action  of  the 
(lia])linigin  is  to  depress  the  soft  and  yielding  thorax. 

Freipiently,  near  the  junction  of  the  fifth  rib  with 
tlie  sternum,  and  running  obliquely  across  the  chest, 
thc»re  is  a  w(»ll-marked  de})ression  or  groove,  Avhich  has 
been  named  the  Harrison  furroAV.     The  occurrence  of 
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Unilateral  Diminution  in  Size. — In  tliis  condition  the 
affected  side  is  smaller  in  all  dimensions.  (Fig.  11.) 
The  ribs  are  closer  together;  the  intercostal  spaces  are 
narrowed,  and  may  even  be  obliterated,  or  the  ribs,  in 
extreme  cases,  may  overlap  each  other,  especially  in  the 
lower  portion.  The  ribs  are  more  oblique  than  nor- 
mally, giving  that  side  of  the  chest  a  longer  and 
narrower  ai)pearance.   The  mamma  is  nearer  the  median 

Fig.  11. 


Unilttteral  retraction  of  chest,  consequent  upon  ciirhosis  of  left  lung:,  in  a 
Rirl  of  fourteen  years.  The  fij?ures  indicate  antero-poaterior  and  transverse 
diameters  and  senii-circumferences  of  right  and  left  half  of  chest.     (Geb.) 


line ;  the  top  of  the  shoulder  is  lower  than  its  fellow  on 
the  opposite  side;  the  sea}mla  is  thrown  nearer  to  the 
spinal  cohimn,  and  the  sj)inal  column  is  curved,  the 
convexity  looking  towards  the  opposite  side.  The 
movements  of  the  affected  side  are  diminished,  re- 
stricted, or  may  even  be  absent.  The  supraclavicular 
fossa  is  dee})er  than  normal. 

Unihiteral   diminuticm  in  size  may  be  due  to    (1) 
ju'imary  arrest  of  development,  as  occurs  in  infantile 
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hemiplp^a,  etc.,  when  the  aeyniiuetiy  is  not  limited  to  I 
the  thorax  alone,  but  generally  extended  over  the  entire^  I 
lateral  haH  of  the  body ;  and  the  affected  aide,  althon^ 
Biuallei'  than  the  opposite,  preserves  its  normal  physio^  I 
logiual  features. 

Unilateral  diminution  in  size  also  occurs  when  there  I 
i.s  atrophy  or  }<i^v,  lif  function  of  the  iiuiscles  of  nornialll 
iiiM|)i  ration.  ]ii  this  (-un.litiuii  n't  ruction  of  the  side-l 
eoiild  only  ncfiir  when  tlic  iMi]i(liti<in  had  lasted  for  aT 
long  time,  and  the  unop^wseJ  traction  or  negative  press- 1 
ure  of  tJie  hmg  had  been  sufficient  to  cause  a  gradual,! 
depression  of  the  ribs. 

(2)  Diseases  of  the  Pleiikje, — ^Marked  retraction  1 
of  tlie  thorax  occurs  in  diseases  of  the  pleurae,  especially  i 
after  absorption  of  the  fluid  in  pleurisy  with  effusion, 
when  changes  occur  in  the  lung  or  in  the  pleune  which  j 
prevent  tiie  lung  thoroughly  filling  the  thorax,  as  pul- 
monary collapse  and  fibrosis  and  chronic  thickening  of  1 
tlie  pleura,  adhesions  of  the  two  surfaces  of  the  pleura. 

(3)  CiiAHGEB  iw  TH-E  LuNG8. — Thesc  inchuls  cbsngee  I 
in  the  lung  which  cause  a  diminution  in  its  size,  as 
chronic  interstitial  pneumonia  (fibrosis,  cirrhosis  of  tho 
lung),  tuberculosis,  interference  witli  the  entrance  of 
air  into  the  lung  through  narrowing  or  occlusion  of  the 
lumen  of  the  bronchi  of  entire  lung. 


LOCAL  BULGINGS. 

The  asymnietry  of  the  chest  may  be  due  to  cliangt 
that  affect  a  limited  portion  of  the  chest  only. 

Limited  enlargements  may  be  due  to  (1)  changes  that 
Of-cur  in  tho  soft  parts,  as  swellings  or  tumors,  lipomas, 
malignant  growths,  etc. 

(2)  Disi^flses  involving  the  liony  tliorax  itself,  as  peri- 
ostitis t)r  exostosis,  fractures  of  the  bony  thorax,  or  from 
looali/^d  deformities  due  to  spinal  curvature,  distortion 
of  the  ribs,  \vith  enlargement  of  one  side,  the  front  of 
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which  is  compensated  for  by  a  corresponding  increase 
of  the  opposite  side  behind. 

(3)  A  bulging  of  a  limited  portion  of  the  chest  wall 
may  be  produced  by  a  localized  or  encapsulated  collec- 
tion of  fluid  or  air  within  the  pleural  cavity.  The 
amount  of  deformity  that  such  a  collection  may  produce 
is  directly  dependent  upon  the  conditions  of  the  bony 
thorax,  being  most  marked  in  early  childhood,  when  the 
chest  wall  is  soft  and  yielding,  very  slight  effect  or  none 
being  produced  on  the  rigid  chest  wall  of  adult  life. 

(4)  Bulging  of  the  thorax  over  the  pra^cordial  space 
may  occur  as  a  result  of  cardiac  enlargement,  or  of 
pericarditis  with  effusion.  The  amount  of  bulging  will 
depend  upon  the  condition  of  the  chest  wall,  the  same  as 
was  mentioned  above.  Dilatation  of  the  large  vessels 
may  also  cause  local  bulgings,  which  may  be  attended 
with  visible  pulsation.  Local  bulging  of  the  bony 
thorax  in  aneurism  does  not  occur  until  the  pressure  of 
the  dilating  vessel  has  been  sufficient  to  cause  a  soften- 
ing of  the  overlying  bones. 

(5)  Enlargements  of  the  lower  zone  of  the  thorax 
may  be  caused  on  the  right  side  by  enlargement  of  the 
liver,  and  on  the  left  side  by  enlargement  of  the  spleen. 

(6)  General  enlargement  of  both  sides  of  the  lower 
portion  of  the  thorax  bcloAV  the  fifth  rib  may  be  pro- 
duced by  anything  that  increases  the  intra-abdominal 
pressure,  as  meteorism,  ascites,  abdominal  tumors  reach- 
ing the  diaphragm,  etc. 


LOCAL  DEPRESSIONS  OR  RETRACTIONS 

OF  THE  CHEST. 

Those  may  be  produced  (1)  by  diseased  conditions  of 
the  soft  parts,  as  local  Avasting  in  the  muscles  of  a  part. 
If  there  is  ])aralysis  of  the  muscle,  so  that  its  action 
upon  the  ribs  is  interfered  with,  the  constant  negative 
])ressure  that  is  exerted  by  the  lung  may  be  sufficient  to 
cause  a  slight  dei)ression  or  retraction  over  the  affected 
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area.  (2)  DiseaBe  of  the  bony  structures,  as  rachitis,  i 
(3)  Changes  in  pleura,  as  thit^kening,  adheBioiis.  (4)  j 
It  may  be  dependent  upon  a  disease  of  pulmonary  tissue,  | 
as  tuberculosis,  iibroid  induration  and  other  pathological  j 
conditions  which  reuder  it  less  distensible. 

It  is  necessary  at  this  point  to  have  a  clear  idea  of  the  I 
factors  that  produce  localized  depressions  in  diseases  of  I 
the  lung  and  pleura.  In  normal  inspiration,  when  the  I 
thorax  enlarges  as  a  result  of  muscular  action,  the  di&-  4 
tcnsible  lung  readily  fills  the  cavity.  When,  on  the  I 
other  hand,  a  cliange  occurs  within  the  thorax,  affecting  I 
the  ploiira  or  the  pulmonary  tissue,  either  as  a  result  of  f 
tubercular  iufiltratioD  or  fibroid  induration,  on  inapira- ; 
tion  the  affected  portion  of  the  lung  does  not  readily  I 
enlarge,  and  as  a  result  there  is  a  tendency  to  produce  a  I 
vacuum  at  the  point  affected.  In  the  early  stages  ii  1 
compensatory  dilatation  of  the  surrounding  alveoli  may  ] 
make  up  for  this  lack  of  distensibility  of  the  lung,  but,  I 
ou  account  of  the  gradually-developing  muscular  weak- 
uefls  flud  couBtant  aetion  of  the  atmospheric  pressure  I 
over  the  affected  part,  there  is  produced  the  character-  \ 
istic  depression  or  retraction  of  localized  intrathoracic  { 
diseases. 

In  diseases  of  the  pleura,  characterized  by  adhcsionB 
and  obliterations  of  the  sac  after  the  absorption  of  the 
fluid  in  pleurisy  with  effusion,  with  ateleetnsia  of  the 
lung,  and  in  resection  of  the  rib,  these  faetttra  may 
cause  a  retraction  of  tlie  entire  side. 


RESPIRATORY  MOVEMENTS. 

In  luldition  to  chiiiipes  that,  occur  in  the  furm  and 
size  of  the  chest,  the  movements  of  resjiiratiou  are  to  l 
noted.    DiflicuUy  may  be  experienced  in  getting  patients   I 
to  breathe  properly.    Under  examination  they  are  ajjt  to  ^ 
breathe  abnonuaily,  and  in  certain  nervous  individuals, 
if  they  are  conscious  of  observation,  it  is  impossible  to 
get  a  true  idea  of  the  respiratory  movement.     Those 
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indiyiduals  should  be  observed  without  attracting  att 
tion  to  your  purpose. 

Normatiy,  the  movements  of  the  two  sides  are  equal 
and  sinmltaneous.  With  each  inspiration  the  upper 
portion  of  the  chest  is  well  filled  out;  there  is  a  uiove- 
meut  upward  and  outward  of  the  ribs;  au  increase  in 
the  vertical,  transverse  and  an ten> posterior  diameter 
of  the  thorax ;  depressions  of  the  intercostal  spaces  are 
increased,  and  there  is  a  protrusion  of  the  ahdomen  in 
the  epigastrium,  due  to  the  descent  of  the  diaphragm. 
With  expiration  the  movements  take  place  in  the  reverse 
order. 

The  movements  of  inspiration  are  active,  depending 
upon  the  action  of  the  ninscles  on  the  bony  thorax, 
increasing  the  size  of  tlie  thoracic  cavity  with  the  paa- 
sive  distension  of  the  lung.  In  expiration  the  move- 
ments are  caused  by  tlie  elasticity  of  the  overdiatonded 
liing,  aided  by  the  elastic  tension  of  the  entire  thorax 
and  tlio  weight  of  the  diest. 

Throe  types  of  respiration  are  recognized  as  physio- 
logical : 

(1)  The  costal,  or  superior  costal,  which  is  seen 
chiefly  in  women.  In  this  type  the  movements  of  the 
upper  pQrtion  of  the  chest  are  most  marked ;  there  is 
little  expansion  of  the  lower  segment  of  the  thorax,  and 
the  protrusion  of  the  abdomen  is  slight.  In  this  type  the 
ate  mum  as  a  whole  is  elevated.  Elevation  of  tlie 
sternum  occurs  both  in  quiet  and  deep  breathing  in 
women,  bnt  in  man  only  in  deep  breathing. 

(2)  The  inferior  costal  in  which  the  most  marked 
movement  occurs  in  tlie  lower  six  ribs,  and  the  dia- 
phragmatic phenomena  are  more  markedly  noticed. 
This  is  the  type  of  breathing  normal  for  an  adult  male, 

(3)  Tlie  diaphragmatic  or  abdominal  breathing  which  ia 
chiefly  present  in  children. 

In  determining  whether  the  movements  of  respiration 
are  normal,  therefore,  it  ia  necessary  to  take  into  account 
the  aex  and  age  of  the  patient. 
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Costal  breathing  may  be  abnormally  iocreased  (1)> 
when  the  movements  of  the  lower  segment  of  the  tlioras 
or  diaphragm  are  interfered  with  by  oedema  or  inflam- 
mation of  the  lower  lobes  of  the  Innga,  preventing  their 
expansion,  in  which  case  the  exa^erated  costal  breathing 
ia  compensatory.'  (2)  Pleurisy  with  effusion,  involving 
both  pleural  sacs.  (3)  Diseases  of  the  bony  thorax,  ae 
Pott's  disease,  or  painful  affections  which  interfere  with' 
tlie  movement  of  the  ribs  on  both  sides. 

(4)  Painful  affections  of  tlie  soft  parts,  although  they 
rarely  affect  both  sides.  (5)  Paralysis  of  diaphragm, 
due  to  bulbar  paralysis,  neuritis  of  the  phrenic  nerve 
in  multiple  neuritis,  hysterical  neuroses.  When  the  dia- 
phragm does  not  act  there  ia  absence  of  protrusion  of 
the  epigastric  region,  with  inspiration,  and  it  may  bo 
replaced  by  depression,  which  is  especially  noticeable 
in  hysterical  paralysis  and  diaphragmatic  pleurisy v 
(6)  Diseases  below  the  diaphr&gm,  with  pain  ou  move- 
ment of  the  abdominal  organs,  as  peritonitis,  general  or 
loeftl.  (7)  Iiiereased  abdoniiiiat  ppeasiirc  from  aseitea, 
tympanites  or  tumors,  which  nieehanically  i»re\'ent  the 
descent  of  the  diaphragm. 

The  inferior  costal  and  diaphragmatic  breathing  may 
he  increased  by  any  condition  that  prevents  or  inter- 
feres with  the  normal  costal  breathing,  as  consolidation 
of  the  upper  lobes  of  the  lung  from  any  cause,  painful 
affections  involving  the  pleune,  intercostal  nerves,  or 
bony  thorax.  It  is  especially  diagnostic  if  it  replaces 
normal  costal  breathing  in  the  female  adult,  except  in 
old  age.  In  proportion  as  there  is  a  lack  of  expansion 
of  the  bony  thorax  and  the  movement  of  the  ribs  is 
interfered  with,  there  is  a  corresponding  action  of  the 
diaphragm  and  diaphragmatic,  or  abdominal  breathing. 
In  old  age  the  bony  thorax  becomes  more  rigid,  and 
increased  abdomiual  breathing  is  present  in  the  female 
aa  well  as  in  the  male. 

The  movements  may  he  increased  unilaterally 
ever  there  is  interference  with  the  respiratory 
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of  the  opposite  side.  This  condition  is  compensatory, 
the  iiicroased  action  of  tlic  unaffected  side  making 
up  an  far  as  possible  for  tljc  ahseuce  of  function  of  the 
other. 

Increased  Respiratory  Uovements. — Thp  movements  of 
reajiiratioii  are  increased  in  extent  and  number  in  con- 
ditions of  dyspncea,  which  may  be  dne  to  (1)  diseases 
of  the  lungs,  whicli  diminish  their  vital  ca]>acity,  as 
broneliitis  with  exudation,  consolidations  of  tJie  hing 
from  various  causes,  diseases  of  the  pleura?.  (2) 
Cardiac  diseases,  in  which  there  is  imperfect  teration  of 
the  blood  from  deficient  circulation.  (3)  Diseases  of 
the  blood,  in  which  its  power  to  take  up  oxygen  is 
diminished  (anaemia).  (4)  Nervous  diseases,  in  which 
there  is  no  defect  in  oxygenation,  but  rather  an  increased 
irritability  of  the  respiratory  centers.  (5)  In  those  dis- 
eases in  which  there  ia  an  inen^aae  in  the  elimination  of 
COj,  as  seen  in  fevers,  etc. 

Distinction  is  m»de  between  exaggerated  breathing, 
or  increased  motion,  in  which  the  ordinary  miiscles  of 
respiration  only  are  involved,  and  labored  breathing, 
where  the  extraordinary  muscles  of  res]Hration  are 
ealled  into  play. 

Diminished  respiratory  movement  may  l)e  bilateral, 
unilateral  or  jooaj,  and  may  o(fcnr  as  a  reanlt  of  (1)  dis- 
eases of  the  muscles  of  respiration,  (2)  painful  condi- 
tion of  soft  spots,  (3)  diseases  of  the  bony  thorax,  (4-) 
diseased  conditions  of  the  pleura'  or  (5)  in  diseased  con- 
ditions of  the  lung,  either  general  or  local. 

Bilateral  diminution,  or  absence  of  motion,  oecnra 
when  there  is  disease  of  the  bony  thorax,  especially 
Pott's  disease,  preventing  a  normal  movement  of  the 
ribs.  Also  in  diseases  involving  tlie  intercostal  ner\'eB 
and  muscles.  It  is  present,  with  enlargement  of  the 
thorax,  when  both  pleural  cavities  contain  air  or  fluid ; 
when  the  elasticity  of  the  lung  is  diminished,  as  in 
emphysema;  after  absorption  of  fluid  in  pleurisy  or 
empyema ;  with  thickening  and  adhesion  of  the  plei 
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in  diseases  of  tlie  lungs  wliicli  prevent  or  interfere  with  J 
this  expansion. 

Whenever  tliere  is  difficulty  or  interference,  with  the  I 
entrftiice  of  air  iii  tlio  lung,  through  narrowing  or  occlu- 
sion of  tlie  upper  air-])assage8  or  bronchi,  as  a  resnlt  of  1 
forced  inspiratory  effort,  there  is  a  marked  depressf 
of  t.lie  lower  jxirtion  of  the  tliorax,  due  to  the  partial  I 
racnnni  that  is  prodiioed.     Rot  only  is  motion  inter- 
fered witlijhnt  the  ntiniljer  of  rospirat.iona  is  diminislied.   , 

Uniiatera]  and  local  diminution  of  motion  varips  in  j 
degree  from  slight  lagging  to  entire  alMiencie  of  motio 
and  may  be  due  to  loss  of  muscular  power;  to  painful  j 
conditions  of  tho  muscles   (inflammation,  neuralgia);  1 
of  the  bony  thorax  (jieriostitis,  fracture  of  ribs,  etc.1 ;  j 
to  diseased  conditions  of  the  pleiirso   (acute  pleurisy,  I 
painful  and  cateliy  breatliing),  or  increased  tliicknesB 
and  adheaions  j)revfinting  movement  of  riliK  and  expan- 
sion  of  lunp.      These  conditions  are  aBB<iriatpd   with  1 
unilateral  and  local  retraction.     When  the  pleura  con- 
tains air  and  fluid,  loss  of  niolioii  is  associated  with 
inerease  in  size. 


LITTENS  PHENOMENON. 

In  additinn  tn  t\„-  prulnisinn  of  tlic  epigiislnum, 
Litten  has  called  attciitiuu  to  tlic  effect  tbat  descent  of 
the  diaphragm  has  on  the  lower  portion  of  the  chest. 
If  a  person  who  is  not  too  fat  ia  so  placed  that  lying  on 
his  back  the  light  fall  upiDn  the  chest  from  the  direction 
of  the  feet  only,  the  observer,  standing  at  the  side, 
notices  a  narrow  shadow  moving  downward  when  a  full, 
deep  breath  is  taken.  This  shadow  is  due  to  expansion 
of  lower  I'ibs,  caused  by  the  alow  separation,  by  the 
descent  of  the  diaphragm,  of  tlie  two  surfaces  of  the  I 
pleura  over  the  ao-ealled  complemental  spaces  and  the] 
gradual  extension  of  the  lower  border  of  the  luujis,  with 
filling  out  of  the  intercnatal  spaces. 

The  phenomenon  ia  uioditied  or  absent  in  nil  con 
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tions  that  (a)  change  the  normal  relation  of  the 
two  surfaces  of  the  pleura  in  the  complemental  space, 
viz.,  effusion  into  the  pleural  cavity,  pneumonia  of,  the 
base  of  the  lung,  pulmonary  emphysema;  (h)  or  inter- 
fere with  the  descent  of  the  diaphragm,  as  adhesions  of 
the  two  surfaces  of  the  pleura ;  or  (c)  prevents  the  lung 
from  distending  as  fibroid  induration  and  tubercular 
infiltration,  especially  of  the  apex. 

Litten's  phenomenon  is  often  of  value  in  diagnosing 
slight  pleuritic  effusions  from  enlargements  of  the  liver 
and  si)leen,  as  subdiaphragmatic  conditions  do  not  inter- 
fere with  the  descent  of  the  diaphragm,  unless  attended 
with  pain  or  greatly  increased  intra-abdominal  pressure. 

ALTERATIONS  IN  FREQUENCY. 

Kapidity  of  respiration  varies  normally  with  age. 
Under  one  year  of  age  it  is  44  per  minute;  one  to  five 
years,  26 ;  five  to  twenty  years,  20,  and  after  twenty 
years  of  age  the  average  rapidity  is  18.  Physiologi- 
cally, it  is  influenced  by  posture,  exercise,  digestion  and 
by  mental  influence.  In  diseases  of  the  respiratory 
tract  the  rate  is  increased  in  proportion  to  the  inter- 
ference with  the  aerating  function  of  the  lungs.  The 
rate  in  diseases  of  the  lung  is  never  decreased,  except 
laryngeal  or  tracheal  stenosis  and  asthma. 

Diminution  in  the  rate  of  respirati<m  is  otherwise 
dependent  upon  some  influence  acting  on  the  nervous 
system,  and  especially  on  the  respiratory  center. 

ALTERATION  IN  RHYTHM. 

Xormally,  the  movements  of  breathing  are  in  perfect 
rhythm,  each  respiratory  act  being  of  equal  length'  and 
depth  and  folloAving  each  other  without  any  appreciable 
])ause.  The  movement  of  inspiration  is  slightly  shorter 
than  that  of  expiration,  the  ratio  l)eino;  as  5  to  G.  As 
age  advances  tliis  ratio  becomes  slightly  greater,  due  to 
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(lie  impaired  elasticity  of  the  lung,  so  tliat  in  the  aget 
ratio  of  5  to  8  is  not  tinuaiial. 

In  aathiiia  and  einpliyaema  the  rhythm  is  disturbed  in  j 
proportion  to  the  expiratory  difficulty,  so  that  the  move- 
ment of  inspiration  may  l>e  short,  spasmodic  or  jerky, 
while  expiration  is  slow,  prijlcmged  and  incomplete. 

When  ohatmction  of  the  npper  air-passages   (intra-  , 
laryngeal  or  intratracheal  growths,   false  membranes, 
etc.)  produce  inspiratory  dyspnoea,  then  the  inspiratoiy  j 
movements  are  prolonged  and  the  breathing  is  slow. 

:Tlie  rhythm  is  alao  disturbed  when  the  respiratory  I 
movements  cause  pain   (intercostal  neuralgia,   pleuro- 
dynia, pleurisy,  etc.),  and,  as  the  pain  is  most  intense  | 
at  the  time  of  greatest  motion,  the  inspiration  is  short, 
shallow  and  catching  and  expiration  alow  and  feeble. 

A  peculiar  disturbance  of  rhythm  has  received  the  I 
name  of  "Oheyne- Stokes"  breathing.  The  movements  ] 
are  unequal  and  arhythmical,  but  follow  a  fixed  cycle. 
One  or  two  shallow  rea]iiratii>ns  are  followed  by  four  or 
five  that  jipogrpssively  inercase  in  freijuGncy,  depth  and 
noise  until  the  acme  is  reached,  and  then  gradually  sub- 
side in  inverse  order.  This  is  followed  by  a  longer  or 
shortfir  respiratory  rest  or  "pause"  (apncea),  which  is 
followed  by  another  attack  of  disturbed  breathing. 

This  ty(>e  of  breathing  occurs  in  severe  tyix?s  of 
cerebral,  cardiac  and  renal  diseases  and  narcotic  poison, 
and  ia  generally  an  unfavorable  symptom. 


CHAPTEK    III. 


PALPATION. 


By  palpation  we  obtain  information  by  the  sense 
of  touch,  or  tactile  sense,  and  it  is  usually  the  second 
step  in  the  examination  of  the  respiratory  and  circula- 
tory organs. 

While  it  confirms  all  that  has  been  learned  by  inspec- 
tion, it  is  in  many  respects  more  definite  and  exact,  and 
increases  the  evidence  that  has  already  been  obtained 
by  the  eye,  for  it  determines  the  presence  or  absence  of 
certain  vibratory  phenomena  and  allows  of  differential 
diagnosis  between  conditions  that  produce  similar 
changes  in  the  shape  of  the  thorax. 

As  inspection  furnishes  results  of  a  general  character, 
so  also  does  palpation,  and,  on  account  of  the  ease  with 
which  it  is  performed,  we  often  substitute  it  for  inspec- 
tion where  that  is  impossible  on  account  of  the  posture 
of  the  patient  tx)  view  the  chest. 

The  results  obtained  by  palpation  depend  upon  the 
sensitiveness  of  the  observer's  sense  of  touch  (tactis 
eruditus),  and  whether  or  not  the  chest  is  examined  in 
a  methodical  and  systematic  manner. 

Every  part  of  the  thorax  should  be  examined,  and 
those  who  claim  that  palpation  is  of  minor  importance 
are  eitlier  deficient  in  the  sense  of  touch  or  employ  it 
in  a  haphazard  manner  without  attention  to  details. 

In  performing  palpation  the  surface  should  be  bare, 
so  the  hand  can  be  applied  directly  to  the  skin.  It 
is  not  necessary  to  expose  the  thorax  to  view,  as  the  hand 
can  be  slij)jx3d  under  a  loose  covering.  At  times  it  may 
be  necessary,  on  account  of  a  feeling  of  delicacy  .on  the 
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paM  of  the  patient,  tii  have  a  thin  covering,  as  gauze, 
Itetweeii  tlie  surface  and  the  Imiid,  but  even  this  inter- 
fores  with  the  examinatinn  to  a  certain  extant.     The  i 
hands  of  tlie  examiner  slinukl  ho  warm,  so  as  not  to  l>e  \ 
unpleasant  to  the  patient. 

Attention   sliould   lie    paid    to   the   position   of   the  I 
patient,  and  the  examiner  should  alwa_ys  iienr  in  mind  \ 
that  want  of  symmetry  is  a  matter  of  greatest  impor- 
tance, 80  that  the  two  sides  ehonid  be  compared  region  1 
bv  region,  as  eaeli  portion  of  the  clieat  gives  its  o\vn 
evidence. 

By  palpation  of  the  thorax,  with  reference  to  tha  j 
respiratory  nrpms,  knowledge  is  g'aincd  of  the  follow- 


(1)    SIZE,  SHAPE  AND  SYMMETRY  OF  THE  THORAX. 

Palpation  gives  very  little  information  on  the-se  point^a 
beyond  what  can  lie  gained  by  ins)iection,  ami  in  most 
cast's  it  is  not  as  accurate  in  regard  to  symmetry.    Wlie 
inBj)ection  is  impos.sihlo,  on  account  of  not  being  able   I 
tr»  expose  the  chest,  we  gain  a  fairly  accurate  knowledge   i 
by  |>atpation. 

One  important  fact  noted  by  palpation  is  the  loca-   ' 
tion  of  fhe  diiforent  ribs.     RemembtT  that  the  second    ' 
rih  is  the  one  below  the  clavicle,  that  can  Ih?  taken 
belwe<-u  ihc  finj!:<^rs ;  it  c..rrfw|ii.nd,^  with   the  ridge  on 


(2)    RESPIRATORY  MOVEMENTS. 

As  \\&  object  is  to  test  if  the  iiioveinents  of  the  two 
sides  are  siniultanemi.i  ami   p([iial,   it  is  necessary  that  { 
the  hands  lie  place<i  over  corrcs|)onding  re]i!;ions  of  tha  j 
chest  for  compavisfin. 

As  the  time,  extent  and  rhythm  of  the  respiratory  i 
movements  are  to  lie  examined,  also  whether  the  widen-  | 
ing  of  the  intere*istal  spaces  oeenrs  equally  on  both  sides, 
the  hands  must  be  so  placed  as  \a  note  these  points. 
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To  palpate  the  anterior  surface  of  the  chest,  the 
examiner  stands  behind  the  patient  and  places  the  hands 
over  the  chest  so  that  the  fingers  are  parallel  with  the 
ribs,  resting  in  the  intercostal  spaces.  By  these  means 
a  better  perception  of  motion  and  .of  time  is  obtained. 
To  palpate  the  posterior  surface,  the  position  is  reversed. 

The  antero-posterior  movement  of  the  chest  is 
noted  by  placing  one  hand  over  the  sternum  in  front, 
and  the  other  posteriorly  over  the  spine. 

The  movement  of  the  clavicle  and  upper  ribs  is 
observed  by  placing  the  hand  over  the  shoulder,  the 
fingers  resting  on  the  anterior  portion  of  the  chest,  and 
the  thumb  behind  on  either  side  of  the  spine. 

The  examiner  should  remember  that  the  respiratory 
movements  are  influenced  by  age  and  sex,  as  already 
explained  under  "Inspection." 

Slight  inequality  of  motion  between  the  two  sides,  as 
shown  by  a  slight  lagging  of  one  side,  when  present  in 
the  slightest  degree,  is  detected  by  the  expert  palpator, 
and  is  of  diagnostic  importance. 

Under  "Inspection''  attention  was  called  to  Litten's 
phenomenon.  The  action  of  the  diaphragm  that  pro- 
duces it  can  be  felt  as  well  as  seen,  and  gives  us  impor- 
tant evidence  of  any  change  in  the  movement  of  the 
diaphragm. 

Palpation  is  almost  as  sensitive  as  the  fluoroscope  in 
detecting  slight  changes  in  diaphragmatic  movement. 


(3)    VIBRATORY  PHENOMENA. 

Vocal  fremitus,  also  called  tactile  and  tussive  fremi- 
tus, are  the  vibrations  that  are  felt  by  the  hand  on  the 
surface  of  the  chost  when  the  air  contained  in  the  lungs 
is  thrown  into  vibrations  sufficiently  strong  to  be  trans- 
mitted to  the  thonix  and  recngnized  by  the  sense  of 
touch.  The  vibrations  of  ordinary  respiration  are  too 
f(K4)le  to  be  a})preciated  by  the  hand,  while  they  are 
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recognized  hy   tbe   ear   and   termed   Doriiia!   vesicular 
miirniurs,  or  breatli  soiiiidB. 

In  order  to  obtain  Wbrations  suffieieutly  powerful, 
the  voice  is  used.     Tlio  uiovenieiits  of  t.Iie  vocal  eorda 
Bet  up  corresjmndiiig  vibrations  in  tJie  iiir  contained  in 
tlje  tungs,  which  are  transmitted  through  tlie  thorax   | 
and  appreciated  by  the  hand  on  the  surface  of  tlie  chest. 

Vibrations  set  up  by  the  voice  are  not  of  equal 
strength  for  all  persons,  varying  according  to  the  voice,  I 
sex  and  age  of  the  individual.  The  wave  length  in  man 
is  from  8  to  12  feet;  in  women,  4  to  G  feet,  while  in  the 
child  the  wave  length  is  so  short  and  the  vibrations  ao 
rapid  as  to  render  vocal  fremitus  indiBtiuet. 

As  the  character  of  the  vibrations  produced  by  the  j 
voice  modify  the  vocal  fremitua  that  iB  obtained,  it  is  i 
necessary  that  the  vocal  vibrations  be  as  equal  and  as  i 
uniform  as  possible.  Tor  this  reason  the  patient  is 
usually  instructed  to  count  1,  2^,  3  or  use  some  phrase, 
as  9!)  or  44.  Any  monotone  may  be  employed  to  set  up  ■ 
the  vibrations. 

It  must  be  borne  in  mind  that  each  individual  will 
have  liis  own  vocal  fremitus,  which  wiil  have  >i  direct 
relation  to  the  character  of  his  voice.  Voices  that  are 
low  pitehed  and  heavy,  as  in  man,  give  a  corrcsjWiK!- 
ingly  strong  vocal  fremitus;  while,  on  the  other  hand, 
the  thin,  weak  or  high-pitched  voia^,  as  in  woman,  being 
un  octave  above  that  in  man,  gives  a  correspondingly 
weak  vocal  fremitus,  which  in  some  eases  may  bo  so 
faint  as  not  to  be  detected  by  touch. 

The  vibrations  produced  in  the  larynx  do  not  reach 
all  portions  of  tlie  surface  of  tlie  chest  with  equal 
intensity.  We  note  that  it  is  stroiiger  over  the  right 
lung  than  over  the  left ;  that  it  is  more  marked  over  tiie 
right  apex  than  ever  the  left. 

The  reason  for  this  difference  in  intensityia  explained 
by  the  aiiatiimical  arrangement  of  the  primary  bronchi 
on  the  two  aides  and  their  rtdation  to  tbe  trachea.  The 
bronchus  going  to  tlic  right  lung  is  more  nearly  a  eon- 
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tiiiiiation  of  tlie  trachea,  has  a  ^eater  lumen,  and,  in 
addition,  leaves  tlie  trachea  at  a  less  acute  angle,  so  that 
the  vibrations  tliat  are  set  up  in  the  larynx  reach  the 
entire  rif!;lit  lung  with  greater  force,  on  account  of  the 
larger  column  of  air  contained  in  the  bronchi. 


Vocal  fremitus  over  tho  a))i<;i'a  of  the  two  lungs  differ, 
being  more  intenae  on  the  rifjht  side. 

Tliia  jthysiologictil  increase  nf  vocal  fremitus  on  the 
right  side  oftc'u  niisleadw  the  ohMer4'(T,  as  its  intensity 
may  suggest  a  |)iitlio!ogi™l  couflition  of  the  lung. 

The  cause  of  this  luiirked  iucreiise  of  vocal  fremitus 
ovtr  the  ajM^x  (if  the  right  hing  is  due  to  the  fact  that 
the  hroiiehus  supplying  the  upper  lobe  is  given  off  from 
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the  primary  broneliua  close  to  the  tradiea,  and  the  vibra-    , 
tioiiB  conveyed  to  the  upper  lolte  of  the  right  lung  are 
correspondingly  stronger.     Whether  or  not  this  inereasa 
is  pathological  can  only  be  determined  by  considering 
other  signs  in  connection  with  it. 

The  nearer  the  bronchi  approach  to  the  surface  of  the 
lung,  and  the  larger  their  lumen,  the  more  distinct  will 
the  vibrations  be  felt.  For  this  reason  the  vibrations 
are  stronger  over  the  upper  portion  of  the  thorax, 
between  tlie  scapula  behind,  esjiecially  on  the  right  side, 
and  at  the  junction  of  the  second  intercostal  spaces  on  | 
the  right  side  and  the  third  on  the  left.      (Fig.  12.) 

The  further  the  surface  of  the  chest  is  removed  from 
the  larynx  and  trachea,  the  smaller  the  bronchi  that  siip- 
ply  the  portion  of  the  lung  immediately  underlying  it, 
the  greater  the  proportion  of  pulmonary  tissue  to  the 
broncii,  the  weaker  will  be  the  vibrations  that  are  con- 
veyed from  the  larynx  to  the  surface  of  the  chest,  and  | 
consequently  the  vocal  fremitus  that  is  felt  over  the 
lower  portion  of  the  tliorax  and  nearest  the  extremities  I 
of  the  lung  is  nmch  weaker  than  over  the  large  bronchi, 

Tn  addition  to  the  influence  of  the  pulmonary  struct- 
ure, the  vocal  fremitiis  is  modified  by  the  condition  of  ' 
the  chest  wall ;  and,  according  to  the  law  that  vibrations 
are  lost  in  passing  through  media  of  different  densities, 
and  especially  when  passing  from  a  media  of  a  lesser  to 
one  of  a  greater  density,  vocal  fremitus  will  be  weak 
over  those  portions  of  the  chest  where  a  large  amount  of 
tissue  intervenes  between  the  hand  and  the  pulmonary 
structure. 

This  is  espet^ially  marked  over  the  maramic  in  women, 
over  the  scapula  behind  and  is  uniformly  modified  over 
the  chest  when  the  soft  parts  are  greatly  increased  in 
thickness. 

It  ia  very  necessary  that  the  examiner  should  Ix-ar  in  I 
mind  the  normal  variations  of  vocal  fremitus  that  occurs  I 
over  diiferent  regions  of  the  chest,  anil  that  he  thor-  | 
oughly  familiai-izes  himself  with  their  relative  intensity. 
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In  cxaniinin^  for  vocal  fremitus  the  whole  hand  is 
placed  lightly  iii)oii  the  chest,  so  as  to  get  a  relative  idea 
of  the  vibrations  over  the  point  that  is  examined.  It 
will  make  a  difference  whether  the  fingers  are  placed  in 
the  intercostal  spaces,  as  in  testing  for  the  respiratory 
movement,  or  on  tln^  ribs  and  bony  thorax. 

When  the  fingers  are  placed  between  the  ribs,  then 
the  vocal  frc^mitns  that  is  felt  is  transmitted  from  the 
])nlmonary  tissne  directly  through  the  thin  covering^  of 
the  intercostal  s])aces,  while  if  the  hand  is  placed  uix)n 
the  ribs,  or,  as  is  usually  done,  across  the  ribs  and 
intercostal  s])aces,  then  the  vibrations  that  are  felt  are 
not  those*  that  are  conveyed  to  the  surface  by  the  portion 
of  the  hin<»'  immediatelv  under  the  hand,  but  are  all  the 
vibrations  that  have  been  brought  to  the  surface  and 
have  been  taken  u])  by  the  bony  thorax,  which  acts  as  a 
S(junding  board. 

In  order  to  examine  for  vocal  fremitus  in  a  limited 
area,  it  is  best  to  ])lace  the  tips  of  the  fingers  only  upon 
the  chest  in  tlu^  intercostal  spaces  while  the  patient  is 
s])eaking.  In  this  way  slight  local  variations  may  be 
readilv  detected. 

When  the  hand  is  placed  over  the  shoulders,  the 
tluiml)  resting  behind  and  the  ti])s  of  the  fingers  beneath 
the*  clavicle,  we  obtain  an  idea  of  the  relative  intensitv 
of  the  vocal  fremitus  that  is  produced  in  the  entire 
U])])(M'  ]K)rtion  of  the  thorax. 

Vocal  fremitus  may  be  increased,  diminished  or 
absent. 

Vocal  Fremitus  Increased. — As  was  seen  above,  under 
Normal  Variations  in  Vocal  Fremitus,  the  vibrations 
that  are  made  in  the  larynx  are  modified  by  the  con- 
ducting power  of  the  lung,  and  are  normally  weakened 
as  they  ])ass  from  the  larger  to  the  small  bronchi,  and 
from  these  to  the  alveoli. 

As  the  "spongy"  condition  of  pulmonary  tissue  inter- 
feres with  the  transmission  of  vibration,  so,  on  the  other 
hand,  any  condition  which  renders  the  lung  more  homo- 
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fi;eneoiis  gives  an  increaaed  power  of  conduction,  and 
eonsequontly  incrtiasea  voea!  fremitus. 

Increased  vocal  fremitus  is  obtained  in  all  pulmonary 
conBolidationa,  audi  as  tliose  of  pneumonia,  tubercular    i 
infiltration,  infarctirin  or  fibroid  tliickening  of  tbe  lung; 
and  the  amount  of  vocal  fremitus  is  directly  dependent    , 
npon  tlie  changed  anatomy  of  tlio  lung  and  its  increased    | 
jmwer  of  conduction. 

As  tlie  vibrations  that  are  bronglit  to  the  surface  are 
tranamitted  tlirough  the  cohinms  of  air  contained  in  the   J 
lung  and  the  pulmonary  atmcture^,  the  tension  of  the  I 
lung  tissue  will  modify  tlie  transmisaion  of  these  vibra-   | 
tions.  I 

Increase  of  tension  increases  the  ease  with  which  the  1 
vibratiuna  are  carried  from  one  portion  of  the  Uiiig  to  ] 
the  other,  and  also  increases  the  rapidity  of  the  vibra-  I 
tions  themselves.  i 

Increase  of  tension  is  present  in  pulmonary  con}:;es- 
tion,  causing  a  alight  increase  in  vocal  fremitus. 

In  children,  in  addition  to  the  high-pitched  voice, 
with  its  attendant  rapid  vibrations,  tlie  t*nse  pulmonary 
tissue  causes  the  vibrations  to  l)ecome  so  rapid  as  to  he 
indistinct. 

Increased  vocal  fremitus  is  felt  over  cavities  in  the 
lung,  as  the  vibrations  from  the  larynx,  trachea  and 
bronchi  are  transmitted  direct  through  tbe  large  air- 
contjiining  spaces  to  the  anrface  of  the  cheat. 

DiminiBhed  or  Absent  Vocal  Fremitus.  CiiAKU]<:8  Dus 
TO  THE  BRuNciri. — As  the  vibrations  arc  conveyed 
chiefly  through  the  cohunna  of  air  in  the  bronchi  to  the 
surface  of  the  lung,  anything  that  diminishes  the  lumen 
of  the  tube  would  interfere  witli  the  transmission  of  the 
vibrations  from  the  larynx  in  direct  propiirtion  to  the 
diminution  in  size.  If  it  is  occluded,  aerial  vibrations 
are  arrested,  and  there  is  an  absence  of  vocal  fremitus  | 
over  the  area  sn])plied  by  the  (Kioludcd  bronchus. 

Vocal  fremitus  may  lie  diminished  through  narrow- 
ing of  the  lumen  of  the  tube  in  bronchitis  and  astlima,  I 
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and  may  be  entirely  interfered  with  in  pinging  of  th^ 
bronchi,  as  occurs  in  fibrinous  bronchitis,  in  pneumonia, 
or  by  the  growth  of  tubercle  nodules ;  and  also  by  occlu- 
sion of  the  tube  by  pressure,  as  in  aneurism. 

Changes  Due  to  Pulmoxaky  Tissue. — ^Just  as 
tense  pulmonary  tissue  by  vibrating  in  unison  with  the 
air  in  the  bronchial  tubes  increases  the  amount  of  vocal 
fremitus,  so  all  conditions  which  render  the  lung  tissue 
less  tense  interfere  with  the  transmission  of  vibrations 
to  the  surface  by  smothering  or  absorbing  the  vibrations 
conveyed  to  it.  This  is  especially  noticeable  with  loss 
of  elasticity  and  negative  pressure  in  emphysema,  while, 
on  the  other  hand,  it  does  not  occur  in  compensatory 
emphysema,  where  the  tension  of  the  pulmonary  tissue 
is  increased,  as  in  this  condition  the  vocal  fremitus  may 
be  normal,  the  increase  of  tension  in  the  pulmonary  tis- 
sue counterbalancing  the  increased  sponginess  from 
dilation  of  the  alveoli. 

Influence  of  the  Pleura. — Ordinarily  the  normal 
pleura,  on  account  of  its  extreme  thinness,  has  no  influ- 
ence on  vocal  fremitus.  When,  however,  the  pleura  is 
thickened,  or  it  contains  effusion  of  any  kind,  it  inter- 
feres markedly  with  the  transmission  of  the  vibrations 
from  the  lungs,  according  to  the  law  that  vibrations  are 
lost  when  they  pass  from  a  rarer  to  a  denser  medium, 
and  the  amount  lost,  ranging  from  a  slight  diminution 
in  intensity  to  total  absence,  will  be  in  direct  proportion 
to  the  amount  of  thickening  or  fluid  that  is  contained 
within  the  pleural  cavity. 

Tli(»  conditions  of  the  pleura  which  interfere  with  the 
transmissicm  of  vibrations  are:  (1)  Pleuritic  thicken- 
ing, which  may  be  due  cither  to  primary  pleurisy  or  be 
(h^pendeiit  u])on  tubercular  infiltration:  (2)  Exuda- 
tions u])(m  the  surface  of  the  pleura,  as  occurs  in  acute 
plcMirisy  with  plastic  exudation:  (3)  Effusion  into  the 
pleura,  whether  serous,  sero-fibrinous  or  purulent.  The 
s])ecific  gravity  of  the  fluid  does  not  alter  to  an  apprecia- 
ble  degree  the  transmission  of  vocal  fremitus.      (4) 
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When  the  pleural  cavity  contains  air,  as  in  pneuino- 
tliurax,  the  vocal  fremitus  is  interfered  with,  becaiiBa 
the  relaxed  luug  ia  a  poor  conductor  of  vibration. 

Influence  op  the  Chest  Wall. — Increase  in  the 
thickness  of  the  soft  parts  will  diminish  vocal  fremitus, 
according  to  the  law  that  vibrations  are  lost  in  passing 
from  a  rare  to  a  dense  medium,  but  not  to  the  same 
degree  as  a  corresponding  tliicbness  of  the  pleura. 

The  reastm  fur  this  is  that  when  the  pleura  is  thick- 
ened the  vibrations  are  smothered  or  suppressed  before 
they  can  be  conveyed  to  the  bony  thorax,  which  acts  as 
a  sounding  board  and  overcomes  to  a  certain  degree  the 
inertia  of  soft  (thickened)  tissues  of  the  chest  wall. 

This  diminution  will  occur  especially  if  the  source 
of  voeal  fremitus,  namely,  the  voice,  is  of  such  a  nature 
as  to  give  normally  a  feeble  voeal  fremitus. 

Rlionchi  and  Palpable  Biles.^ — In  addition  to  the  vibra- 
tious  that  arc  priiduced  liy  the  voice,  the  air  passing 
through  the  li(|uid  s»'<iretion  in  the  bronchi  is  fre<|uentiy 
thrown  into  vibratiouB  sufficiently  strong  to  be  conveyed 
to  the  chest  wall  as  fremitus.  On  account  of  being 
made  in  the  bronchi,  they  have  been  named  bronchial 
rhonchi,  or  palpable  rales. 

They  occur  chiefly  with  inspiration,  and  are  most 
frequently  felt  in  children ;  and  are  usually  associated 
with  noisy  or  asthmatic  breafhing,  but  the  ordinary 
sibilant  or  sonorous  rales  of  asthma  are  so  high-pitched 
and  the  vibrations  are  so  rapid  that  they  are  not  detected 
by  sense  of  touch. 

Frictioii  Ftemitua. — Ordinarily  the  surface  of  the  se- 
rous membranes  glide  over  each  other  without  friction. 
When,  however,  there  is  a  marked  roughening  of  the 
two  surfaces,  then  their  movement  may  be  attended 
■with  vibrations  sufficieutly  intense  to  be  felt  on  the 
surface. 

Friction  fremitus  is  most  commonly  felt  at  the  point 
of  greatest  nioti<m  of  the  serous  membranes,  normally 
in  the  axillary  space  over  the  fifth  and  sixth  ribs. 
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Sl^aflhiiig  or  Succnssum  Fremitas. — ^When  air  and  fluid 
are  contained  in  the  pleural  cavity,  and  rarely  in  large 
cavities  in  the  lung  lying  close  under  the  pleura,  on 
coughing  or  violent  shaking  of  the  chest  the  motion  of 
the  fluid  contents  may  be  sufficient  to  be  felt  on  the  sur- 
face. 

Pain.  — ^In  addition  to  the  vibratory  phenomena,  it  is 
possible  to  determine  by  palpation  whether  or  not  pain 
is  present. 

Pain  on  palpation  may  be  due  to  a  sensitive  condition 
of  the  chest  wall  itself,  as  is  seen  in  the  tender  spots  of 
Valleux,  in  inflammatory  conditions  of  the  muscular 
tissue  and  in  diseased  conditions  of  the  bony  thorax,  as 
periostitis,  etc. 

An  important  variety  of  pain  elicited  by  palpation  is 
interpleural.  In  order  to  test  for  this  it  is  necessary 
that  the  pressure  be  made  so  forcibly  as  to  interfere  with 
local  expansion  of  the  chest  and  bring  the  two  surfaces 
of  the  pleura  into  close  contact.  The  sign  is  valuable 
in  tubercular  involvement  of  the  pleura  over  tlie  apex. 
It  is  obtained  by  standing  behind  the  patient,  bringing 
the  hands  over  the  shoulder,  as  in  testing  for  vocal 
fremitus,  and  making  firm  pressure  with  tips  of  the 
fingers  in  the  infrascapular  fossa. 

Frequently  it  is  possible  to  obtain  this  slight  sign 
when  no  pleuritic  rales  can  be  detected  by  auscultation. 

The  test  for  pain,  and  especially  interpleural  pain, 
should  1)0  left  till  the  last,  as,  if  it  is  performed  earlier 
in  pal])ation,  it  is  apt  to  disturb  the  rhythm  and  move- 
ment of  the  thorax,  and  so  lead  to  false  impressions. 

Fluctuation.  —  By  palpation  we  also  determine  the 
consistency  and  elasticity  of  tumors  and  enlargements 
of  the  chest  that  have  been  noted  on  inspection. 
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PERCUSSION. 


Perctssion  ill  physical  diagimsia  ia  tlie  act  of  strik- 
in{^  the  hody  in  order  to  elicit  sound  by  setting  up 
vibrations, 

Tf  the  tiaaues  that  are  percussed  are  solid,  as  the 
tliigh,  the  sound  produced  will  he  diill,  and  is  described 
as  tonelesa,  flat  or  dead.  If,  on  the  other  hand,  it  con- 
tains air  or  gas,  as  the  thorax  or  abdomen,  it  gives  out  a 
sound  that  has  resonance  or  tone  and  the  elements  of 
sound — (1)  quality  or  timbre,  (2)  intensity  or  volnuie, 
(3)  pitt-h,  (4)  duration  or  length — will  be  present  and 
easily  recognized  by  the  ear. 

It  is  necessary  to  consider  tta  elements  (if  sound  iti 
detail,  so  as  to  appreciate  their  value  in  the  percussion 
of  the  thorax. 

The  ipialUif  or  timbre  of  a  sound  is  "that  character- 
istic by  whicli  the  sounil  jintdueed  from  some  particular 
Bonree,  as  from  an  instrument  or  voice,  may  be  dis- 
tinguished from  sounds  from  other  sources,  instrnnienta 
or  voices." 

It  is  physically  dependent  u]H>n  the  form  of  the  vibra- 
tions by  which  the  sound  is  produced,  and  although  tbo 
pitch,  intensity  and  duration  may  alter,  the  quality  still 
indicates  the  source  of  the  sound. 

The  quality  of  the  soimd  produced  by  percussion  over 
lung  tissue  is  called  pulmonary  or  vesicular  resonance. 

The  intensiiif  or  volume  of  sound  depends  upon  tha 
amplitude  or  extent  of  the  vibrations.  It  varies  directly 
as  their  square,  and  is  further  uioditii'd  by  the  force  of 
the  blow. 
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The  intensity  is  influenced  in  pulmonary  percussion 
by  the  amount  of  the  air-containing  tiasxie  that  ia  set  in 
motion.  It  is  also  modified  by  the  surrounding  tissues, 
whether  or  not  tliey  are  easily  thro\m  into  vibration 
when  struck,  and  so  impart  motion  readily  to  the  con- 
tained air.  Therefore,  in  the  peTcnssion  of  the  thorax 
the  intensity  of  resonance  is  influenced  by  the  condition 
of  the  chest  walls,  bony  thorax  and  pulmonary  tissiie. 

The  influence  of  the  force  of  the  blow  and  tlie  amount 
of  air  contained  and  the  nature  of  the  covering  ia 
readily  illustrated  in  the  drum.  While  the  quality  of 
the  sound  does  not  change,  the  intensity  or  volume  is 
directly  in  proportion  to  the  force  of  the  blow  upon  the 
drum  head. 

The  pitch  depends  upon  the  rapidity  and  length  of 
the  vibrations.  The  shorter  and  more  rapid  the  vibra- 
tions, the  higher  the  pitch.  This  is  well  illnstratod  in 
the  fiddle  string  or  dniui  head.  The  pitch  Ijceonies 
higher  wiien  the  tension  of  the  vibrating  medium  is 
increased,  and  is  lowered  by  relaxing  it. 

The  pitch  is  the  most  difficult  part  of  a  sound  to 
appreciate,  because  the  ear  does  not  note  slight  varia- 
tions in  pitch  as  readily  as  changes  in  quality,  intensity 
or  duration,  and  it  is  only  by  training  the  ear  that  the 
finer  changes  are  recognized. 

Beginners  are  confused  by  the  fact  tbat  high  pitch  is 
most  frequently  associated  with  dullness,  and  therefore 
it  seems  impossible  to  distinguish  between  a  high-pitched 
note  which  is  dull  or  characterless,  as  over-consolidated 
lung,  and  a  resonant,  clear  note  that  ia  also  high 
j)itched,  as  occurs  over  distended  lung  tissue  with 
increased  tension. 

Within  certain  limits,  pitch  varies  in  the  lung  accord- 
ing to  the  tension  of  the  tissues,  but,  as  this  is  slight,  it 
can  only  be  considered  in  connection  with  the  other  ele- 
ments of  sound. 

The  pitch  of  the  percussion  note  over  normal  lung 
tisane  is  low,  varying  within  narrow  limits  in  different 

"viduals. 
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As  pitch  depends  not  only  ujion  the  rapidity  and 
leugtli  of  the  vihrationa  of  the  air  in  the  pulmonary  I 
tiasue,  but  also  upon  the  facility  with  which  the  vibra-  J 
tiona  pass  throiijth  the  tissues,  the  different  notes  we  i 
obtain  in  percussiim  of  the  thorax  are  modified  by  the 
soft  parts  of  the  cliest,  the  bony  thorax  and  the  putlio-  | 
logic  conditions  in  the  pleura  and  pulmonary  tissue. 

From  a  diagnostic  standpoint,  variation  in  pitch  is 
the  most  important  of  all  changes  that  occur  in  the  per- 
cussion sound,  as  it  shows  the  physical  condition  of  the 
part  percussed. 

The  duration  of  sound  depends  iqjon  the  length  of  the 
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waves  and  their  persistence,  and  varies  (lircctly  wirli 
tlie  pitch  and  intensity. 

The  elements  of  soimd  have  a  definite  relationship  to 
each  other.  (Fig.  13.)  Sounds  that  have  the  highest 
pitch  havp  the  least  intensity  and  niinimimi  duration 
and  resonance.  Such  a  sound  is  described  as  flat  or 
airless. 

As  the  pitch  becomes  lower  the  intensity  increases, 
duration  lengthens,  quality  of  resonance  becomes  more 
marked  and  the  sound  is  doseribed  as  dull,  resonant  or 
tympanitic,  according  to  the  pitch. 
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Normal  pulmonary  resonance  has  a  quality  character- 
istic enough  to  be  easily  recognized,  although  impossible 
to  describe,  low  pitch,  great  intensity  and  duration. 

It  is  this  combination  of  the  elements  of  sound  that 
is  described  by  the  "clearness"  of  the  note. 

As  these  elements  vary,  the  various  pathological 
types  are  produced. 

METHODS  OF  PERCUSSION. 

In  order  to  elicit  sounds  from  the  air-containing 
spaces  of  the  lungs  by  percussion,  vibrations  are  set  up 
in  the  chest  in  a  number  of  different  ways : 

(1)  Immediate,  or  Direct  Percussion. — This  was  first 
used  by  Auenbrugger,  in  1761.  In  this  method  the 
blow  is  struck  directly  upon  the  chest  wall,  generally 
over  the  bony  structures.  The  sound  produced  is 
chiefly  that  made  by  striking  the  bony  thorax,  and  its 
value  is  to  show  the  ease  with  which  the  thorax  itself  is 
thrown  into  vibration.  Light  immediate  percussion 
over  the  clavicle  is  especially  sensitive  in  showing  slight 
differences  in  resonance  at  the  apex  of  the  lung  in  begin- 
ning tuberculosis  when  no  change  can  be  detected  by 
mediate  percussion. 

(2)  Mediate,  or  Indirect  Percussion. — In  this  method 
the  blow  is  struck  not  directly  upon  the  thorax,  but  upon 
some  interposed  medium,  which  is  called  the  pleximeter. 
In  this  country  a  finger  of  the  left  hand,  either  the  index 
or  the  second,  is  generally  used  as  the  pleximeter,  but 
some  examiners  use  in  its  place  pleximeters  made  of 
various  substances,  as  ivory,  wood  or  other  material  that 
has  a  certain  amount  of  elasticity. 

It  is  important  that  the  student  become  familiar  with 
a  single  method.  If  he  is  constantly  substituting  for 
the  finger  the  ivory  or  wood  pleximeter,  he  does  not 
become  proficient  in  any  one  method,  and  is  confused  by 
the  sounds  elicited.  Ordinarily  one  of  the  hardest 
things  for  the  student  to  ignore  in  percussion  is  the 
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sound  pFodnced  hy  striking  the  plpxiinetcr,  which,  in 
instruments  made  of  ivory,  etc.,  is  especially  marked, 
and  is  one  of  the  chief  objections  to  their  use. 

The  finger,  on  the  contrary,  has  a  structure  homo- 
genous with  that  of  the  thorax,  and  does  not  add  a  new 
quality  to  the  percussion  note.  Aft«r  a  certain  amount 
of  practice,  this  sound  is  ignored,  and  only  that  which 
is  elicited  from  the  deeper  portion  of  the  thorax  noted. 
As  a  pleximeter,  the  fingers  give  a  wider  range  in  size 
and  shape,  and  readily  adapt  themselves  to  the  surface 
of  the  thorax. 

It  is  a  matter  of  choice  which  finger  of  the  left  hand 
is  selected  for  this  purpose,  as  all  have  been  advised, 
but  whichever  is  selected,  that  one  should  always  bo  ' 
used.  The  other  fingers  and  the  hand  should  be  raised 
from  the  chest  so  as  not  to  dampen  the  vibrations.  The 
finger  used  should  bo  applied  firmly  euoiigh  to  hold  the 
soft  parts  in  place  and  to  lEjave  no  space  between  tlio 
finger  and  the  soft  parts,  as  this  will  give  an  impure  or 
'*crftcked-pot"  sound. 

In  addition  to  the  above  advantages,  the  finger  also 
allows  the  examiner  to  note  the  resistance  of  tiie  tit^suo 
jjereussed  and  any  lack  of  vibration,  so  that  in  [wrcussing 
the  chest  one  frequently  feels  more  than  he  hears. 

Accurate  comparative  percussion  requires  that  the 
finger  be  applied  to  corresponding  spots  on  tlie  two 
sides.  If  percussion  on  one  side  ia  over  the  rib  or  inter- 
space, it  should  be  made  over  the  same  tissues  on  the 
opposite  side,  and  the  same  amount  of  pressure  shoidJ 
Ire  used. 

To  obtain  the  purest  pulmonary  resonance,  the  finger 
should  not  be  placed  ujKjn  the  bony  thorax,  but  in  the 
interspace.  The  rcimon  for  this  will  be  considered 
later. 

That   with    which    the   Mow   is    stnick   is   called    tlm 

plessor.     For  this  ])urpose  may  be  used  the  finger  or 

fingers  of  the  right  hand,  or  a  small  hammer  of  ivory, 

I    wood  or  some  other  elastic  subatunce.     Many  haimHers 
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have  been  advised,  and  the  virtues  of  each  one  lias  been 
extolled  by  the  inventor,  but  all  are  inferior  to  the  finger, 
although  proficiency  in  finger  percussion  is  harder  to 
attain,  and  demands  no  little  practice.  Ordiiiarilj'  the 
failure  to  appreciate  the  vahie  of  perc\ission  as  a  means 
of  diagnosis  is  due  to  imperfect  tecliniqiie.  The  fingers 
are  bent  in  a  crooked  and  uneasy  position;  tlie  whole 
arm  is  tlien  moved,  and  the  blow  is  struck  from  tlic 
elbow.  This  blow  is  necessarily  a  heavy  one,  and,  on 
account  of  tlie  infrequency  with  which  it  is  struck  and 


the  length  of  time  that  the  jwrcussing  finger  rests  upon 
the  plexiiueter,  suitable  vibrations  are  not  set  up  in  the 
eliost  wall. 

To  got  the  clearest  sounds,  it  is  necessary  that  the 
fingers  he  bent  from  the  second  joint,  so  that  the  tips  of 
the  fingers  are  even,  and  they  must  strike  squarely  and 
([uite  vertically  upon  the  plexinieter.  The  blow  should 
be  struck  entirely  from  the  wrist,  and  should  be  a  short, 
sharp  tap,  the  percussing  finger  or  fingers  resting  but  a 
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short  time  upon  tbc  fiiif^r  struck,  ("Fig,  14.)  Lif^lit 
percussion  can  be  i>erfoniied  by  a  motion  of  tlie  finger 
only.  Care  should  be  taken  by  tJie  beginner  that  tlie 
nail  of  the  hammer  finger  does  not  strike  directly  upon 
the  underlying  finger.  The  blow  should  be  struck  with 
the  rounded  end  of  tlie  finger,  just  as  it  curves  to  meet 
the  palmar  surfacR. 

V  good  way  of  obtaining  the  wrist  motion  is  by  plac- 
ing the  entire  arm  flat  upon  the  leaf  of  a  table  and  strik- 
ing it  from  the  wriat  from  foHy  to  eighty   timps   a 


minute.  (Figi^.  15  and  10.)  The  resniiaiit  taiilc  leaf 
readily  shows  by  tbc  sound  any  variation  iu  tbe  force  or 
frequency  of  the  blow.  It  is  well  also  for  tbe  stiident  to 
stand  close  to  a  wall,  facing  it,  and,  applying  tbe  arm 
to  the  wall,  perform  the  same  motions,  so  as  to  accustom 
"himself  to  percusaing  in  different  positions. 

The  rapidity  with  which  the  blow  is  struck  has  a 
marked  influence  upon  tbe  amount  of  sound  produced. 
In  certain  eases  single  blows,  with  long  intervals 
between,  are  used  for  the  purpose  of  determining  the 
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eaao  with  wLidi  the  thorax  is  thrown  into  vibration. 
When  they  are  struck  with  medium  rapidity  (liut  not 
lesB  than  forty  to  the  minute),  the  vibrations  reach  tho 
dee[>er  portion  of  the  bing  with  equal  strength  and  a 
clear  nnt^  is  obtained.  When  the  blows  are  struck  too 
rapidly,  tliero  is  an  accumulation,  so  to  speak,  of  vibra- 
tions, and  there  occurs  an  interference  of  the  sound 
waves. 

The  force  of  the  blow  should  be  the  same  over  coiTe- 
sponding  portions  of  the  two  sides. 


I 


A  ffirrect  ]iusitiun  for  the  patient  iw  :ilniiist  as  ini]H>r- 
tant  as  the  technique  of  the  openitui'.  The  surface 
should  be  bare,  but  if  this  is  nndcsintlile,  then  tlic 
covering  should  be  as  thin  and  soft  as  pussible.  Males 
do  not  object  to  being  stripped  to  the  waist  for  examina- 
tion, but  in  the  female,  and  especially  the  young,  it  is 
iR^st  to  have  the  surface  protected  by  a  soft,  thin  dress, 
sack  or  shawl. 

Whether  standing,  sitting  or  lying,  the  patient  should 
assume  a  jwrfectly  easy  and  natural  [visition,  with  tho 
muscles   relaxed   and   the   pjsitions   of  the   two    sides 
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symmetrieal.  Wiile  tli«  standing  posture  ia  the  moat 
ptnvtnient  fur  the  cxflmincr  it  is  best  to  exauime 
patients  who  aip  weak  in  tiUicr  the  sitting  or  Ijing 
p<  sition,  as  tlie  preBsiiro  nf  the  finger  on  the  eliest  is  apt 
to  cause  tliem  to  awa>,  or,  to  pro\eiiit  this,  tliey  brace 
thomselves,  and  bo  canae  ime^en  tension  of  the  niuselea 
of  the  two  Bides  In  esaraimng  patients  in  bed,  care  i 
should  be  taken  that  the  Inidy  is  straight  and  the  ahoul- 
ders  not  unevenly  plaeed 
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It  <li  iilcl  1 
1«.<1  111.1  nil 
eiibsi.  11  »  mil  ml 
miiffl.  1  1  1  I 
mf.lilii   II       II     1 

Wli   I    , 
antis  si    I  I  1  I 
be  held  stiai^ht  i 


it  uhon  the  pntiont  ib  in  I 
I  \  ]  ill  u     til      liii     t  I     t  the  per 
lilt    !i  1^    I    I    iii-shghtiv 
J    I  II  SI  II    iithiLutlhi.    rgana  18  j 

I  -lUe  lui  bility  ' 

I I  front  of  the  thorax  the  patient  s 
ilv  at  the  side,  and  tlic  head  sh  luld  l 
tlio  median  line      The  patient,  i 

order  to  avoid  brtatlnng  m  the  examiner's  face,  fre-  ' 
qiiently  turns  the  face  sharply  to  one  aide,  rendeiiiig  j 
percussion  Hl>o\e  the  clavicle  diffiuilt,  aiid  the  reiyili 
ing  ttnsion  of  tht    ihuslIls  thangta  the  sound  of  the 
two  Bides       Tf   perouHS  the   avillarj    space,   the   arm 
should  lie  nio\(d  bliglith  laekward,  or  raiBed  at  a  right   ■ 
angle  1o  the  lio<H    with  the  hand  resting  on  th    head,  so 
as  to  relieve  the  tensi  u  i  f  the  miisdes 

^\lleu  periusaiug  the  back,  as  the  he.n_>  muscle.s  and 
scapula  interfere  with  the  pulmonary  tissue  iniderneath, 
the  shoulder  biadea  are  carried  forward  .toward  the 
axillary  space  by  folding  the  arms  across  tlie  chest,  with 
the  tips  of  the  fingers  resting  on  opiwsite  shoulders. 
Or,  wlieu  sitting,  the  arms  may  hang  loosely  lietween 
the  knees,  allowing  the  shoulders  to  drop  forward  as 
much  as  possible.  These  positions  uncover  a  large  por- 
tion of  the  thorax,  and  the  line  of  the  scapula  corre- 
s(>onfts  to  the  lower  border  of  the  upper  lobe  and  inter-  J 
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COHDITIOHS  M0DIFTIH6  PEBCUSSIOH  SOUND. 

As  the  object  of  percussion  is  to  elicit  sound  from  the 
deeper  portion  of  the  thoracic  cavity,  it  is  necessary  to 
consider  the  influences  that  the  different  structures  have 
upon  the  vibrations  that  are  set  up. 

( 1 )  Influence  of  the  Soft  Parts. — The  ease  with  which 
the  soft  parts  are  thrown  into  vibration  depends  largely 
upon  their  structure.  Muscular  tissue,  on  account  of 
its  tension,  is  easily  influenced,  so  that,  with  the  bony 
thorax  chiefly  covered  with  muscle,  vibrations  are 
readily  conveyed  to  the  decider  portions  of  the  chest. 
On  that  part  of  the  thorax  where  the  muscle  tissue  is 
heavjy  blows  that  would  be  sufficient  to  set  up  vibrations 
in  the  air-containing  spaces  below  the  thinly-covered 
portion  are  absorbed  by  the  heavy  muscle,  and  no  sound 
is  heard. 

Adipose  tissue,  on  account  of  its  lack  of  elasticity,  is 
thrown  into  vibration  with  difficulty,  while  oedematous 
tissue  is  the  most  difficult  of  all  to  influence  by  ordinary 
percussion.  The  effect  that  the  soft  parts  have  upon 
vibration  is  clearly  shown  in  Fig.  17. 

In  order  to  overcome  this  interference  of  the  soft 
parts  with  the  transmission  of  vibration,  it  is  necessary 
that  the  percussion  be  more  forcible,  as  shown  in  Fig. 
17. 

It  is  thus  easily  perceived  that  percussion  of  the  same 
strcMigtli  will  not  elicit  the  same  sound  over  all  portions 
of  the  chest,  irrespective  of  the  condition  of  the  lung 
itself.  Where  muscle  or  adipose  tissue  is  thinnest  a 
fairly  good  pulmonary  resonance  may  be  obtained  with 
light  percussion,  while,  on  the  other  hand,  where  the 
muscle  or  fat  is  thick,  as  over  the  mammae  and  the  heavy 
muscles  of  the  bac^k,  very  forcible  percussion  is  neces- 
snrv,  and  the  sound  obtained  is  the  dull,  high-pitched 
UiAo  of  the  solid  structures  with  little  pulmonary 
n»s(>niuiei». 

The  student  must  be  on  his  guard  to  differentiate 
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))etween  dull,  higli-pitclied  notes  that  are  obtained  by 
percusaion  over  the  thick  atift  parts  from  the  dullness 
that  is  diie  to  intrathoracic  cliaiigee. 

(2)    The  Influence  of  the  Bony  Thorai.— Eoiiy   tisane, 
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wlien  thinly  covered,  gives  a  peculiar  note  of  its  own 
when  struck.  The  bony  thorax  is  easily  thrown  into 
vibration,  and  if  the  bU>w  be  atnick  upon  a  rib  the  vibra- 
tions that  are  spt  up  are  not  only  trausmitted  to  tlie 
viscera  underneath,  but  are  conveyed  along  the  ribs  to 
the  Ktemuiu  and  other  bony  portions  of  the  tliorax. 

The  readiness  with  which  the  hony  thorax  takea  iip 
vibrations  must  also  be  considered  in  the  force  of  the 
blow.  If  the  blow  is  very  forcible,  the  whole  of  one 
side  of  the  thorax  may  be  thro^vn  into  vibration,  and 
then,  instead  of  obtaining  soimd  from  the  portion 
immediately  underneath  the  part  stmek,  vibrations  are 
obtained  from  the  whole  of  the  thorax,  the  sternum  act- 
ing as  a  soiinding  board.  Forcible  peroiission  over  the 
clavicle,  on  account  of  the  conveyance  of  the  vibrations 
to  the  sternum  and  through  it  to  the  general  thorax,  is 
used  merely  to  indicate  the  condition  of  one  side  of  the 
chest  as  compared  with  the  other,  and  is  of  little  value 
as  indicating  the  condition  of  the  tissue  immediately 
underneath  it,  A  marked  consolidation  of  one  lung,  or 
a  collection  of  fluid  in  the  pleural  cavity,  makes  the 
percnasion  of  the  clavicle  on  the  affected  side  much 
duller. 

Percussion  over  the  sternum  is  resonant,  with  a 
peculiar  bony  note.  The  sternum  acts  as  a  sounding 
iward,  and  is  influenced  to  a  slight  extent  only  by  the 
normal  underlying  ti.ssne.  Wlien  the  normal  resonance 
of  the  sternum  is  diuiinislied  and  a  dull  sound  is 
obtained,  it  shows  that  these  vibrations  are  interfered 
with  by  intrathoracic  conditions,  that  replace  the  ante- 
rior edges  of  the  lung,  solid  growths  in  the  mediastinum, 
by  fluid  aecumnlationa  in  jwricardiimi, or  by  aneurysmal 
dilatation  of  the  aorta. 

The  ease  with  which  the  bony  thorax  is  thrown  into 
vibration  varies  at  different  periods  of  life. 

In  the  child,  on  aecoimt  of  the  flexibility  of  the  ribs, 
vibrations  are  easily  conveyed  to  the  underlying  lung^ 
and    a    clear,    well-deflned    pulmonary 
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obtained,  scarcely  modified  by  the  sound  given  off  by  the 
bony  tborax.  Percussion  in  children  should,  tberefore, 
be  light,  otherwise  diffuse  vibrations  are  set  up  and  reso- 
nance ia  obtained  from  a  large  extent  of  lung  tissue. 

As  the  bones  of  the  thorax  become  more  rigid,  espe- 
cially in  old  age,  the  bony  sound  becomes  more  marked, 
and  there  is  a  raising  of  pitch,  so  that  it  is  described  as 
a  boardy  or  wooden  note. 

(3)  iilliiMice  of  tte  Pleura.— ^The  normal  pleura  has 
pi-actically  no  effect  on  the  vibrations  produced  by  per- 
cussion, but  pathological  changes  which  cause  thickening 
influence  them  in  a  marked  degree. 

On  account  of  the  close  relation  that  the  pleura  Iiears 
to  the  ribs,  a  very  slight  thickpning  is  sufficient  to  inter- 
fere with  the  vibrations  that  are  set  up  by  percussion  of 
the  overlying  structures.  This  is  det«cted  not  only  in 
the  soimd  elicited,  but  in  a  peculiar  "hard  feeling" 
imparted  to  the  fingers.  The  ordinary  springy  condi- 
tion is  changed  to  one  of  increased  resistance,  and 
varies  in  degree  according  to  the  characters  of  tlie 
changes  in  the  jjleura. 

When  tbo  thickening  is  caused  by  new  tissue  homo- 
geneous with  the  pleura,  then  its  infiueuco  is  slight. 
If,  however,  a  thick  layer  of  plastic  exudation  covers  tlie 
surface,  then  tJie  dullness  will  be  iu  direct  proportion  to 
its  thickness. 

A  collection  of  fluid  within  the  sac  renders  the  note 
flat,  the  feeling  being  similar  to  that  noticed  when  the 
thigh  is  struck. 

In  order  to  determine  whether  or  not  the  variation  in 
tlie  resonance  is  due  to  pleuritic  thickening  or  to  changes 
in  the  pulmonary  tissue,  the  effect  of  jiercussion  of  dif- 
ferent degrees  of  force  must  be  used. 

Light  percussion  will  be  markedly  influenced  by 
slight  pleuritic  thickening,  while  in  very  forcible  per- 
cussion the  vibrations  are  so  strong  as  not  to  I)e  inter- 
>  any  appreciable  extent.  This  is  shown 
in  Figs.  18  and  19. 
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(4)  Influence  of  the  Fulmonair  Tissue. — The  resonance 
that  is  obtained  from  the  thorax  is  due  to  the  lung  being 
an  air-containing  organ,  and  the  elements  of  sound 
depend  largely  ujwn  the  condition  of  the  tissues  of  tlip 

lung  itself  and  the  anioimt  of  air  contained. 
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The  walls  of  the  alveoli,  on  account  of  their  marked 
distension  and  the  t^cnsion,  are  easily  thrown  into  vibra- 
tion, givinfi;  a  sound  with  a  characteristic  quality,  low 
pitched,  oi  great  intensity  and  duration — the  normal 
pulmonary  sound  or  resonance. 

(a)  OuAKOB  IN  Tknsion. — I ncivanc  m  tension  of  the 
pulmonary  tisane  causes  an  exaj^geration  of  the  normal 
reaonaiice.  The  two  conditions  in  which  this  occurH  are 
in  acute  compensatory  emphysema  of  the  lung  before 
the  <lur«tion  of  the  distension  haa  allowed  of  [leruianeut 
dilatation,  and  in  children  where  tliere  is  marked 
elasticity  of  the  alveoli  walls  and  relative  overdistension 
of  the  lung. 

The  slight  change  in  the  tOTisioTi  of  the  lung  that 
occurs  at  the  end  nf  full  inspiration  and  expiration 
causes  a  slight  variation  in  the  resonance.  It  is  most 
marked  at  tlie  borders  of  the  lung. 

Decri'ane  irt  the  tension  nf  the  pulmonary  tissue  gives 
a  tympanitic  quality  to  the  sounii.  The  change  in  ten- 
sion may  involve  both  lungs,  and  he  due  to  jiathologicaJ 
changes  in  tlie  pulmonary  tissue,  decreasing  its  elas- 
ticity, as  in  emphysema.  i 

The  tension  of  the  lung  is  also  lowered  by  marked  i 
upward  displacement  of  the  diiiphragin,  as  it  occurs  in 
increased  intra-aMoniinal  pressure  from  ascites,  tumors, 
etc.  The  tension  of  the  lung  is  also  relaxed  by  any 
accumulation  of  fluid  in  the  pleural  sacs.  In  old  age 
not  only  is  the  puhnouary  elasticity  diminished,  with  a 
lowering  of  tension,  but  the  rigidity  of  the  tlioracic  wall 
causes  the  percussion  note  to  have  a  peculiar  tympanitic 
qiiality. 

The  changes  in  tension  may  lie  local,  as  occurs  over 
the  affected  area  during  the  first  ami  third  stages  nf 
cmnjiona  pneumonia  and  in  the  unaffected  portions  nf 
the  luug  on  the  same  side  during  the  second  stage,  due 
to  enlargement  of  affected  portion.  This  is  most 
marked  when  the  entire  lower  IoIki  is  involved.  When 
the   pleural  cavity   is  snfiiciently  filled  with   fluid  to 
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allow  of  relaxation  of  the  lung,  the  same  condition 
occurs.  The  peculiar  tympanitic  resonance  over  the 
relaxed  portion  of  the  lung  in  the  second  stage  of  pneu- 
monia, and  in  pleurisy  with  effusion,  has  been  named 
Skoda's  resonance. 

One  of  the  earliest  signs  of  tubercular  infiltration  of 
a  portion  of  the  lung,  especially  when  it  affects  the  apex, 
is  the  slight  tympanitic  quality  of  the  percussion  note. 

The  influence  of  diminution  in  the  pulmonary  tension 
upon  the  percussion  note  of  the  thorax  demands  further 
consideration. 

In  the  normal  chest,  when  the  blow  is  struck  upon  the 
bony  thorax,  the  negative  pressure  or  suction  action  of 
the  lungs  causes  a  movement  inward  of  the  ribs,  while 
at  the  same  time  it  prevents  a  corresponding  free  out- 
ward rebound.  This  has  the  effect  of  dampening  the 
vibrations  of  the  bony  thorax.  The  sound  obtained  is 
that  of  the  pulmonary  tissue,  modified  to  but  a  slight 
extent  by  the  peculiar  sound  of  the  bony  thorax. 

With  diminished  elasticity  of  the  lung  and  decrease 
in  the  negative  pressure,  when  the  bony  thorax  is  per- 
cussed its  movements  are  not  influenced  to  the  same 
degree  by  the  lung,  and  the  percussion  note  contains  a 
larger  i)roportion  of  the  bony  quality  and  pitch ;  while 
at  the  same  time  the  pitch  of  the  pulmonary  resonance 
is  lower,  and  the  sound  obtained  is  described  as  slightly 
high  2>itchod,  wooden  or  boardy. 

In  percussing  the  thorax  in  diseases  in  which  a 
lowering  of  the  tension  occurs,  the  examiner  must 
exclude  the  bony  quality  of  the  sound  and  heightening 
of  the  pitch  that  occurs. 

(h)  Change  in  Amount  of  Pulmonary  Tissue. — 
Increase  in  the  amount  of  pulmonary  tissue  in  any  por- 
tion of  the  lung,  whether  or  not  it  diminishes  the  air- 
containing  space,  produces  a  change  in  resonance. 
This  change  is  described  as  dullness,  and  is  character- 
ized by  heightening  of  the  pitch  and  a  peculiar  harden- 
ing  of   the    quality,    with    diminished    intensity   and 
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duration.  If  the  size  of  the  air-containing  spaces  be 
decreased  at  the  same  time  that  the  solid  structures  of 
the  lung  are  increased,  tlie  diminution  of  resonance 
-would  be  in  direct  proportion  to  the  cliangea.  Wlien 
the  tension  of  the  tissue  is  higher  than  normal,  the  pitch 
will  be  markedly  raised;  while,  on  the  other  hand,  if 
there  is  marked  relaxation,  the  dullness  will  he  attended 
with  a  lowering  of  the  pitch  and  will  have  a  tympanitic 
quality. 

Increase  in  the  tissue  of  the  lung  relative  to  the  air- 
containing  spaces  occurs  with  fibrosis,  where  the  normal 
structures  are  increased  either  as  a  result  of  germ  infec- 
tion, especially  by  the  tubercle  bacilli,  or  of  mechanical 
irritation,  as  in  the  conditions  classified  imder  pneumo- 
coniosis. 

(c)  Changes  in  the  AiB-CoNTA:>fiNG  Spaces. — - 
Increase  in  the  size  of  the  air-containing  spaces  and  the 
amount  of  air  contained  in  the  lung  causes  a  marked 
augmentation  of  the  resonance  produced  by  percussion, 
and  the  quality  of  the  Bound  will  depend  upon  the 
physical  condition  of  the  pulmonary  tissue.  With  the 
enlargement  of  the  air  spaces,  if  the  tension  of  the  pul- 
monary tissue  is  increased,  as  occurs  in  compensatory 
emphysema  and  in  acute  asthma,  tlie  pitch  is  slightly 
raised  and  the  sound  is  abnormally  clear.  When,  ou 
the  other  band,  the  pulmonary  tissue  is  relaxed,  as  in 
large  lung  and  in  the  senile  form  of  emphysema,  the 
pitch  is  lowered  and  of  a  tympanitic  character,  giving 
the  typical  emphysematous  or  "hand-box"  percussion 
note. 

When  destruction  of  a  portion  of  the  lung  tissue 
occurs,  forming  large  air-containing  spaces  or  cavities, 
the  percussion  sound  will  depend  upon  their  situation, 
size,  form,  condition  of  the  walls  and  the  surrounding 
tissue,  and  whether  or  not  it  is  open  or  closed  and  the 
I   amount  of  fluid  contained. 

Cavities  lying  close  to  the  surface,  and  especially  at 
the  apex,   and  opening  more  or   less   directly   into 
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inodiiim-sizod  bronchus,  give  the  most  marked  sound, 
and  those  tlie  size  of  a  walnut  can  be  detected  by  per- 
cussion. When  situated  deeper  in  the  lung,  and  sur- 
rounded by  fairly  normal  limg  tissue,  only  a  faint 
tympanitic  ipiality  may  be  noted.  When  covered  by 
thickeniHl  lung  tissue,  or  by  thickened  pleura,  the  sound 
b<HH>mes  dull  and  at  the  same  time  slightly  tympanitic. 
This  has  bivn  variously  described  as  boardy  tympanitic, 
dull  tympanitic,  etc.  The  influence  of  the  overlying 
tissui^  nuiy  be  so  great  that  no  cavity  sound  can  be 
obtniiuMl.      (Fig.  20.) 

Wlu»u  the  walls  of  the  cavity  are  rigid,  the  pitch  of 
(lu»  sound  changi\^.  Jn  those  with  lax  walls  the  sound  is 
(lescriluMl  as  rarrrnoiu^.  The  quality  is  tympanitic;  the 
pitch  is  low,  with  intensity  and  duration  proportionate. 
In  those  with  tense,  rigid  walls  it  is  described  as 
nniph(>ri(\  with  a  more  marked  resonance  and  higher 
pit(^h.  These  variations  in  soimd  are  comparative; 
th(»  cavtM'nons  merges  into  the  amphoric,  and  numerous 
snhdivisions  have  been  made,  as  caverno-amphoric,  etc. 

\Vh(»n  \\\o  bronchus  leadins:  to  a  cavitv  is  closed,  the 
tyin|mniti(^  sound  is  less  marked,  and  the  sound  is  duller 
and  high  pitchcHl. 

Certain  pcHMiliar  changx\s  have  been  detected  over 
(Nivit.i(»s: 

WlNTKMt'll's       (^IlANC^E      OF      SoUXD^      OR      FoKCIBLE 

PiTcn.— in  cavities  opening  into  a  large  bronchus,  and 
sitnatecl  near  tlu^  snrface  of  the  lung,  a  change  of  pitch 
is  noted  wIumi  percussion  is  made  with  the  mouth  open 
or  shut.  When  the  mouth  is  wide  open,  it  is  high 
pitched,  and  more  tympanitic  than  when  the  mouth  is 
c1os(m1.  Fretpiently  cavities  that  give  no  distinguishing 
feature  when  the  mouth  is  closed  are  easily  detected 
when  the  mouth  is  ojK^n. 

(tkkhakdt's  Cuanoe  of  Sound. — At  times  the 
pitch  and  intensity  of  the  tym])anitic  sound  over  a 
cavity  changes  with  the  j>osture  of  the  patient.  Various 
exi)lanations  have  been  given  of  this  phenomenon,  but 
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it  IB  probably  due  to  alterations  in  size  and  form  of  the 
eavity,  its  relation  to  the  chest  wall  and  llie  connect.ing 
bronchus.  The  sign  is  not  often  detected,  but  when 
present  ia  diagnostic  uf  a  eavity. 

Friedkich's  Resimeatoey  Cuange  of  Sounh. — 
This  ia  noted  when  percussion  ia  made  during  forcible 
inspiration  and  expiration,  and  is  dependent  iipon  the 
changes  that  occur  in  the  size  of  the  cavity  and  the 
tension  of  its  walls. 

The  Cracked-Pot  Soitnd. — Tbis  is  a  peculiar 
"clinking"  sound  heard  when  forcible  percussion  is 
made  over  a  cavity  connecting  directly  with  bronchus 
during  expiration  with  the  mouth  open,  and  is  most 
easily  obtained  when  the  cavity  is  situated  in  the  upi>er 
portion  of  the  hmg  and  the  cheat  walla  are  flexible.  This 
sound  can  be  imitated  liy  looaely  clasping  the  hands 
with  palmar  surfaces  slif^htly  touching  and  forcibly 
striking  the  back  of  one  band  on  the  knee,  thus  forcing 
the  air  through  the  narrow  chink  formed.  This  sound, 
while  most  freqwently  found  in  cavity  formation,  may 
be  produced  by  forcible  percussion  in  the  normal  biiig 
■when  the  thorax  is  very  elastic,  as  in  children. 

Decrease  in  Size. — As  the  pulmonary  resonance  ia 
due  to  the  air  contained  in  the  lung,  diminution  in  the 
amount  will  be  attended  by  a  corresponding  decrease  of 
resonance.  If  the  displacement  of  the  air  is  complete, 
tlien  jiercusaion  of  that  portion  of  tlie  lung  will  be 
similar  to  that  obtained  over  any  solid,  airless  tissue,  as 
the  thigh  or  liver,  and  the  sound  will  be  designated  as 

eat. 

It  is  necessary  that  a  clear  distinction  be  made 
between  dullness  and  flatness.  As  long  as  any  reso- 
nance can  be  detected,  the  term  dullneaa  must  be  used 
with  some  qualifying  word  denoting  its  degree.  Flat- 
nesa  means  that  the  sound  is  alisolutely  devoid  of  any 
resonance. 

It  is  rare  for  pulmonary  consul idutiun  to  give  n  [te.r- 
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fectiv  flat  nf»te,  as  there  is  usnallv  enongfa  air  in  liie 

bronchi  of  the  affected  ptniion  to  give  sHgfat  resonance. 

Liquid  effusions  and  pttlid  gronlhs   in  tbe   pleural 


ciivily,  "11  tlic  fithcr  liaiid,  arc  freqiirntly  large  enou^ 
t"  ^ivc  II  |i(;rf('cl,ly  flat  sound. 
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The  percussion  note  obtained  when  the  Iiing  has  l»een 
rendered  more  or  less  airless  tir  solid  depends  upon  the 
seat  of  the  consolidation.     If  the  consolidated  area  is 


l>eep  Sealed  CanioUdati 
tnaiked  by 
Eniphyneniaioiu  Lung 

^r      close  to  the  surface,  ininiedntel>  underneath  the  pleura,.! 
^1        its  influence  upon  the  resonance  would  be  marked,  and'l 
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it  can  be  best  detected  by  light  rather  than  by  heavy 
percussion.  If,  on  the  other  hand,  it  is  situated  deeper 
in  the  lung,  and  separated  from  the  pleura  and  bony 
thorax  by  a  zone  of  air-containing  lung,  then,  in  direct 
proportion  to  its  depth,  will  it  influence  the  resonance 
obtained,  and  more  forcible  percussion  is  needed.  This 
can  be  best  understood  by  referring  to  Figs.  19  and  20. 

(5)  Influence  of  Heart  and  Liver.  —  The  resonance 
of  the  lung  is  impaired  by  the  solid  structures  (heart 
and  liver)  that  are  covered  to  a  greater  or  less  extent 
by  pulmonary  tissue.  The  extent  and  degree  of  the 
dullness  will  depend  upon  the  size  and  mobility  of  the 
lung  on  the  one  hand  and  that  of  the  solid  organs  on  the 
other. 

The  dullness  that  is  detected  over  these  organs,  which 
gradually  increases  in  degree  until  it  merges  into  the 
perfectly  flat  sound  of  the  organ  itself,  is  known  as  rela- 
tive cardiac  and  liver  dullness.  The  influence  of  these 
organs  upon  the  resonance  and  force  of  the  blow  neces- 
sary to  elicit  this  relative  dullness  is  indicated  by  Figs. 
21  and  22. 

The  normal  boundaries  of  these  areas  and  the  diag- 
nostic significance  of  changes  in  extent  are  discussed 
under  "Percussion,''  Parts  III  and  IV. 

INDIVIDUAL  AND  REGIONAL  VARIA.TIONS  OF 

PERCUSSION  SOUND. 

From  what  has  been  said  about  influence  of  the  dif- 
ferent structur(^s  u])()n  the  percussion  note,  it  is  readily 
ap])rociated  that  no  standard  can  be  set.  Each 
patient  will  have  an  individual  variation  within  the 
range  of  normal,  as  the  soft  parts  are  thick  or  thin,  the 
bony  tliorax  flexible  or  rigid,  the  lungs  large  or  small, 
with  high  or  low  tension,  and,  in  addition,  the  soimd 
will  vary  according  to  the  jiortion  of  the  thorax  per- 
cussed. 

As  the  value  (>f  percussion  lies  in  the  comparison  of 
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the  note  ohtaiiiRil  over  corrGspoudmg  spots  on  the  two 
Bidea,  it  ia  necessttry  to  keep  in  mind  the  normal  varia- 
tions that  occur  over  .these  spots. 

The  percussion  note  over  the  right  lung,  from  the 
apex  to  the  second  interspace  in  the  axillary  line,  is 
slightly  higher  in  pitch,  and  duller  than  on  the  left  side. 
This  ia  due  to  the  bronchi  on  the  right  aide  Ix'ing  rela- 


■  lively  larger  and  nearer  the 
p  jiercuaaion  corresponds  to  the 
ver  the  same  area. 

The  jrercuHsion  note  on  tlie  riglit  side  from  the  fourth 
htterspacc  is  modified  l>y  the  relative  liver  dullness, 
'■while  on  the  left  side,  beginning  at  the  third  interspace, 
*.«)o8e  to  the  steiiium,  and  corresponding  to  the  site 


surface.     The  change  in  ^^, 

increase  in  vocal  fremitus  ^^H 

riglit  side  from  the  fourth  ^^H 

e  relative  liver  dullness,  ^^H 

tig  at  the  third  interspace,  ^^H 

responding  to  the  site  of  ^^H 
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the  heart,  the  cardiac  flatness  and  relative  dulhiess  ia 
present.     These  variations  are  noted  in  Fig.  21. 

PEECUSSION  OUTLIHES  OF  THE  LUHO. 

Percussion  gives  valuable  information  concerning  the 
size  and  mobility  of  the  lung,  and  no  examination  is 
complete  unless  the  percussion  outline  of  the  borders  of 


tlie  lung  during  inspiration  and  expiration  is  deter- 
mined. 

The  only  boundaries  or  borders  that  can  be  definitely 
mapped  out  by  percussion  arc  a  superior  and  inferior, 
and  tliat  jMjrtion  of  the  anterior  that  is  uncovered  by  the 
sternum  and  overlies  tlie  heart.     At  tlie  end  of  quiet 
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inspiration  the  superior  border  of  the  lung  readies  twfll 
or  three  centimeters  above  the  clavicle,  occupying  t' 
supraclavicular  space. 

With  full  inspiration,  the  superior  border  is  earri« 
a  finger  to  a  finder  and  a  half  higher,  and  the  sjiace  i 
filled  out  in  all  directions;  while  the  percussion  note  ih 
clearer  and  fuller  from  the  increased  tension  of  1' 


pulmonary  tissue  and  enlargement  of  the  air  spaces. 
The  superior  border  does  not  rise  as  high  when  there  is 
pleuritic  thickening  and  adhesions.  In  emphysema  the 
superior  border  is  higher  than  normal  with  expiration, 
but  there  is  not  a  corresponding  increase  in  size  during 
inspiration,  and  the  note  has  a  tympanitic  quality,  with 
but  slight  change  at  the  end  of  full  inspiration.     The 
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inferior  borders  on  the  two  sides  are  slightly  different. 
On  the  right  side^  starting  from  the  base  of  the  xiphoid 
cartilage,  it  c^lrv(^s  oblicpiely  downward  and  outward 
across  the  sixth  rib  in  the  axillary  line,  the  tenth  rib  in 
tluj  scaj)ular  line,  and  meets  the  vertebral  column  at  the 
junction  of  the  elciventh  rib. 

On  the  left  side,  the  inferior  border  can  only  be 
determined  in  the  axillary  line,  as  the  presence  of  the 
stomach  rc^nders  its  dcftection  in  the  mammary  line 
difHcult      (Figs.  22  and  23.) 

AUSCULTATOBT  PERCUSSION  (Stethoscopic  Percnssion) 

In  this  meihod  the  chest  ])mcA)  of  the  stethoscope  is 
j)lacx»(]  iij)on  th(5  chest  over  tlie  organ  that  is  under 
examiiiation;  mediate  and  immediate  percussion  is 
mad(5  from  a  distance  toward  the  ])oint  where  the  stetho- 
sco|k;  n^sts,  and  tlu;  variations  in  the  sound  are  noted. 
Wh(;n  tho  ])(4'cussi()n  is  made  directly  over  the  organ,  a 
marked  increases  in  the  intensity  of  the  vibrations  is 
both  heard  and  f(^lt. 

Within  c(^rtain  limitations,  it  is  a  valuable  method  of 
(examination,  allowing  of  a  differentiation  between  con- 
ditions giving  the  same  sound,  as  between  the  flatness  of 
th(5  heart  and  liver  where  tlu^  two  organs  are  contiguous; 
Ix^tween  right-side  pleurisy  with  effusion,  pulmonary 
consolidation  and  liver  flatness. 

1  n  order  to  ho.  of  use,  the  chest  ])iece  of  the  stethoscope 
should  hv.  snuill  and  rest  wholly  over  the  organ  under 
(examination.  A  s])ecial  ])art  to  replace  the  ordinary 
(fh(\st  pierce  should  be  used,  so  as  to  allow  of  its  being 
])laced  In^tween  the  ribs,  thus  avoiding  the  vibrations 
r(»a(lily  conveyed  by  the  bony  thorax.  The  percussion 
should  be  light,  and,  as  the  value  is  comparative,  the 
j)oints  ])er(Missed  should  be  equally  distant  from  the  tip 
of  the  st(^tlios(»o])e. 

Another  mc^thod  which  T  have  found  very  sensitive, 
and  which  avoids  the  vibrations  of  the  bony  thorax,  is 
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(A)  Those  which  depend  upon  the  variations  in  the 
normal  sounds.  These  variations  are  limited  to  (a) 
quality  or  character,  (h)  intensity,  (c)  pitch,  (d)  dura- 
tion, (e)  rhythm,  (f)  the  relative  length  of  expiration 
and  inspiration  to  each  other. 

(B)  To  the  production  of  new  or  adventitious  sounds 
or  rales,  which  may  be  dry  or  moist,  friction,  etc.  See 
page  112. 

During  inspiration  enlargement  of  the  thoracic  cavity 
occurs  in  all  directions,  causing  (a)  movement  of  air  in 
the  respiratory  tract;  (h)  change  in  the  tension  of  the 
tissues  forming  the  walls  of  the  bronchi,  bronchioles  and 
alveoli. 

In  quiet  breathing  30  cubic  inches  of  tidal  air  are 
drawn  into  the  respiratory  tract  during  inspiration  and 
forced  out  during  expiration,  and,  as  the  estimated 
capacity  of  the  larynx,  trachea  and  bronchi  is  10  cubic 
inches,  and  that  of  the  alveoli  after  quiet  expiration  is 
150  cubic  inches,  it  is  evident  that  the  tidal  air  is  car- 
ried even  into  the  alveoli,  and  that  there  is  aerial  move- 
ment throughout  the  entire  respiratory  tract.  Passing 
to  and  fro  through  the  glottis,  the  tidal  air  is  thrown 
into  vibrations  that  are  intense  enough  to  be  audible. 

Laryngeal  Breath  Sounds. — The  sound  produced  at  the 
glottis  is  known  as  the  laryngeal  breath  sound,  and  has 
the  following  characteristics:  It  is  heard  with  both 
inspiration  and  expiration,  but  with  a  distinct  break  or 
pause  between  them,  as  the  inspiratory  sound  is  not 
audible  during  the  latter  part  of  the  act. 

The  sounds  ])ro(]uced  during  inspiration  and  expira- 
tion are  nearly  equal  in  length,  that  of  expiration  being 
slightly  longer.  The  sound  is  harsh  and  blowing,  the 
quality  being  tubular ;  the  pitch  is  high,  that  of  expira- 
tion being  harsher  and  higher  pitched  than  that  of 
ins])i  ration. 

When  th(^  mouth  is  closed  and  the  breathing  is 
through  the  nose,  the  sound  produced  is  more  intense, 
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harsher  and  higher  pitched,  as  tlie  vihrations  made  at 
the  glottis  are  reinforced  by  thoae  produced  in  the 
pharynx.  The  laryngeal  sound  may  be  imitated  by 
placing  the  tongue  in  the  position  to  pronounce  "h"  or 
"ch"  and  breathing  deeply  and  regularly. 

The  intensity  and  character  of  the  laryngeal  sounds 
depend  (a)  upon  the  force  and  rapidity  with  which  the 
tidal  air  rushes  through  the  glottis;  (b)  the  size  of  the 
glottis ;  (c)  the  position  of  the  vocal  cords ;  (d)  the  con- 
dition of  the  tissues  of  the  larynx.  Thus  the  sounds 
vary  to  a  certain  extent  in  each  individual.  As  the 
vibrations  made  at  the  glottis  are  the  basis  of  all  sounds 
normally  heard  over  the  limg,  the  laryngeal  breath 
sounds  serve  as  a  standard  in  each  ease  by  which  an 
estimate  of  what  should  bo  the  normal  intensity  of  the 
respiratory  sounds  heard  over  the  other  portions  of  the 
chest, 

The  vibrations  made  at  the  glottis  are  conducted 
through  the  respiratory  tract  simultaneously  by  two 
channels:  (1)  Aerial,  i.  e.,  vibrations  of  columns  of 
air  contained  in  the  bronchi,  bronchioles  and  alveoli ; 
(3)  the  tissues  of  the  walls  of  the  bronchi,  bronchioles 
and  alveoli. 

Aerial  Oonduction.^The  laryngeal  sound  is  conducted 
by  the  aerial  vibrations  through  the  trachea  to  its  bifur- 
cation into  the  primary  bronchi  almost  unchanged, 
except  for  a  slight  toning  down  of  the  harshness.  The 
laryngeal,  or  tracheal,  sound  represents  the  highest  type 
of  tubular  or  bronchial  breathing,  and  is  normally  hoard 
over  the  larynx  and  trachea;  at  times  over  the  upper 
portion  of  the  sternum  in  front  and  over  the  vertebral 
column  as  far  as  the  fifth  dorsal  vertebra  behind.  It 
is  heard  over  other  regions  of  the  chest  only  when  patho- 
logical changes  have  occurred  in  the  respiratory  tract, 
that  permit  its  conduction  from  its  normal  site  to  otlier 
areas. 

At  the  bifurcation  of  the  trachea,  the  column  of  mov- 
ing and  vibrating  air  is  divided  into  two  imeven  parts, 
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the  larger  passing  to  the  riglit  bronchus,  the  smaller  to 
the  left.  With  this  division  certain  changes  occur, 
which  influence  the  aerial  vibrations  that  have  been 
carried  down  from  above. 

(1)  The  united  capacity  of  the  two  bronchi  being 
greater  than  that  of  the  trachea,  the  force  of  the  current 
of  tidal  air  is  less. 

(2)  Reflection,  or  reverberation  of  the  laryngeal 
vibration,  which  causes  confusion  of  the  sound. 

(3)  The  impinging  of  the  column  of  air  on  the  angle 
of  bifurcation  adds  new  vibrations  and  a  new  quality 
of  sound  to  that  received  from  above. 

Tissne  Condnction.  —  The  vibrations  transmitted 
through  the  walls  of  the  trachea  and  bronchi  convey  the 
laryngeal  sound  unchanged  in  quality,  and  but  slightly 
weakened. 

The  eflFect  of  these  two  series  of  vibrations  is  to  so 
modify  the  sound  in  the  primary  bronchi  that  it  can  be 
distinguished  as  a  type,  i,  e,,  bronchial  breathing. 

Bronchial  breathing  differs  from  the  laryngeal  sound 
as  follows :  The  tubular  quality  is  slightly  diminished, 
and  is  less  sharp,  the  change  being  most  marked  on 
inspiration.  The  pitch  is  not  as  high,  and  there  is  a 
corresponding  loss  in  intensity  and  harshness.  Inspira- 
tion and  expiration  are  nearly  equal  in  duration, 
expiration  alone  being  slightly  shortened,  and  the  pause, 
while  present,  is  not  so  marked. 

As  the  tidal  air  descends  along  the  bronchial  tract,  at 
each  division  of  the  column  similar  changes  occur,  as 
at  the  bifurcation  of  the  trachea. 

The  Modifications  of  the  Aerial  Vibrations  that 
occur  in  the  different  divisions  of  the  bronchi  are  as 
follows:  (1)  The  increased  capacity  of  the  branching 
tubes  (a)  reduces  the  force  of  the  current  in  the  tidal 
air  and  (h)  causes  diffusion  of  the  vibration.  These 
two  factors  lead  to  a  loss  of  intensity  in  the  sound 
produced. 

(2)  The  refraction  or  reverberation  occurring  in  the 
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brondii  cauaea  tlie  tubular  laryngeal  eouiid  to  bftwmfl 
confused  in  character,  the  harsher  tones  being  especially 
modified,  while  the  more  musical  elements  persist. 
This  makes  the  pitch  of  the  aouiid  lower  tlian  tha-t 
which  is  heard  above  the  large  bronchi  and  larynx. 

Obliteration  or  change  in  the  harsher  Cjualities  has 
Ijeeii  variously  explained,  but  the  mere  fact  of  their 
loudness  or  harshness  causes  their  reverberation  to  occur 
more  easily,  and  therefore  the  primary  vibrations  are 
interfered  with  by  the  secondary  vibrations  of  reverbera- 
tion. 

(3)  At  each  bifurcation  of  tho  bronchi  the  moving 
column  of  tidal  air  has  sufficient  force  to  set  up  new 
vibrations,  which,  being  added  to  those  received  from 
above,  mo<lify  the  quality  of  the  sounds;  and  although 
the  sound  remains  tubular,  it  has  a  softer  blowing 
character. 

The  Modifications  of  Vibrations  thkough  Tib- 
sue  Conduction. — The  walls  of  the  large  and  medium- 
sized  an<l  cartilaginous  bronchi  are  gimd  eonductnra  of 
vibration.  The  change  that  occurs  as  the  vibrations 
are  carried  through  tlie  tissues  of  the  different  brandies 
of  the  bronchial  tree  is  chiefly  loss  of  intensity,  but  the 
bronchial  character  persists.  On  account  of  the  rigidity 
of  the  bronchi,  tissue  vibrations  are  influenced  but 
slightly  by  the  aerial  vibrations  within  them. 

Ab  a  result  of  these  two  classes  of  vibrations,  aerial 
an,d  tissue,  tho  soimda  heard  over  all  portions  of  the 
bronchial  tract  will  1)0  more  or  less  characteristic.  The 
pause  between  the  inspiratory  and  expiratory  sounds  in 
the  larynx  is  well  marked.  This  pause  becomes  less 
and  less  marked  the  farther  down  the  respiratory  tract 
the  examination  is  made.  This  ia  due  to  the  more 
continuous  movement  of  air  during  inspiration  and 
expiration  in  the  lower  divisions  of  the  bronchi.  Above 
there  is  merely  the  tidal  air  going  in  and  out;  below 
there  is  the  more  continuous  mfivement  of  not  only  the 
tidal  air,  hut  also  tlie  columns  of  residual  air.     During 
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the  latter  portion  of  inspiration  the  air  passes  throiij^ 
the  glottis  without  setting  up  audible  vibrations,  while, 
on  the  other  hand,  on  account  of  the  position  of  the 
vocal  cords  during  expiration,  audible  vibrations  are 
produced  throughout  the  entire  act,  Ixiwer  down  in 
tlie  bronchi  the  added  vibrations  cause  a  continuous 
sound,  increasing  in  intensity,  to  bo  made  throughout 
inspiration.  While,  on  the  other  hand,  in  expiration 
the  current  becomes  progressively  feebler. 

In  the  larynx  and  large  bronchi  the  tubular  quality 
of  the  sound  is  equal  duriug  inspiration  and  expiration. 
Over  each  successive  lower  division  of  the  bronchi  tlie 
inspiratory  sounds  lose  their  pure  bronchial  diaracter, 
while  the  expiratory  sound  retains  it  to  a  greater  degree. 
This  difference  in  the  amount  of  tubular  element  is  due 
to  the  fact  tiiat  in  inspiration  new  vibrations  are  added 
at  each  division  of  the  bronchi,  which  modify  the 
tubular  quality.  During  expiration,  on  the  other  hand, 
no  new  sounds  are  added. 

If  it  were  possible  to  apply  the  ear  or  the  stethoscope 
to  the  different  subdivisions  of  the  bronchial  tree,  each 
would  give  its  own  peculiar  type,  having  a  characteristic 
quality,  pitch,  intensity  and  duration.      (Fig.  25.) 

Certain  pathological  conditions  allow  these  varying 
degrees  of  bronchial  breathing  to  be  heard  at  the  sur- 
face, and  according  to  the  character  of  the  sound  heard 
the  nature  and  extent  of  the  anatomical  changes  in  the 
lung  are  determined. 

Changes  in  the  Bbonchioi.e8  and  Alveoli. — 
From  what  has  already  been  said  of  conduction  of  the 
glottic  vibrations  by  the  air  contained  in  the  trachea  and 
bronchi,  and  by  the  walla  of  the  tubes,  and  the  modifica- 
tions that  occur  in  the  sound  in  different  portions  of  the 
bronchial  tract,  it  is  easy  to  understand  that  still  greater 
modifications  will  take  place  in  the  bronchioles  and 
alveoli.  As  long  as  the  divisions  of  tlie  bronchial  bibea 
contain  cartilage  and  muscular  tissue,  the  vibrations 
transmitted  throiigh  the  homogeneous  tissue  preserve  in 
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a  large  measure  tJje  tuLular  quality  of  the  laryngeal 
sound,  and  are  not  easily  modified  by  the  aerial  vibra- 
tions. 

"Below  the  diameter  of  1-24  inch  (1  mm.)  the  bron- 
eliiai  tubes  have  neither  cartilages,  mucous  glands  nor 
any  continiious  muscular  coat;  circular  and  longitudinal 
elastic  fibres  replace  the  muscular  coat."     (Powell.) 

This  change  in  the  structure  of  the  bronchi  has  . 
marked  influence  on  the  conduction  of  the  laryngeal 
sounds  onward  towards  the  surface,  which  has  been  so 
marked  a  feature  of  the  vibrations  transmitted  by  the 
tissues.  As  the  structure  of  the  bronchioles  and  alveoli 
becomes  less  and  less  homogeneous  with  that  of  the 
larger  brondii,  the  vibrations  received  from  almvo  are 
not  conveyed  so  easily,  llio  loss  of  the  tissue  vibration 
causes  a  dampening  of  the  tubular  or  bronchial  quality 
of  the  sound.  As  the  structures  of  the  bronchial  tulres 
and  alveoli  becomes  more  membranous  and  tense,  they 
are  influenced  to  a  greater  degree  by  the  aerial  vibra- 
tions. 

The  rapid  breaking  up  of  the  smaller  bronchi  into 
bronchioles  causes  a  still  more  marked  change  in  the 
aerial  vibrations  received  from  above.  They  are  dif- 
fused, reflected  again  and  again;  the  sound  is  confused; 
the  harsh  tubular  and  blowing  character  is  lost;  the 
softer,  more  continuous  and  rustling  (musical)  quality 
alone  remaining. 

There  has  been  much  discussion  whether  the  move- 
ment of  the  tidal  air  in  the  bronchioles  and  its  passage 
into  the  alveoli  is  stiflicient  to  produce  audible  vibra- 
tions, and  whether  the  sound  heard  at  the  surface  of  the 
lung  during  inspiration  is  due  entirely  to  the  vibrations 
made  at  the  glottis,  changed  by  transmission  through  the 
lung,  or  is  in  part  composed  of  vibrations  made  at  the 
junction  of  the  bronchioles  with  their  infuudibuli. 
Some  claim  that  the  sound  heard  at  tlie  surface  during 
inspiration  is  made  iu  the  alveoli. 

After  quiet  expiration,  the  capacity  of  the  alveoli  ia 
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estiiiiat<?il  at  150  cubic  inches;  the  amount  of  tidal 
air  in  quiet  breathing  is  30  cubic  inches,  which  in  forced 
inspiration  and  expiration  may  reach  200  cubic  inches 
in  man  and  150  cubic  inches  in  the  female.  There  is 
no  (piestion  that  it  is  jx)ssible  for  the  tidal  £tir  to  pass 
from  the  narrow  bronchioles  into  their  relatively  wide 
infundibuli,  and  to  produce  vibrations  which,  if  not 
audible  in  themselves,  would  intensify  in  some  respects 
and  modify  in  others  the  vibrations,  already  present, 
which  had  their  origin  at  the  glottis. 

The  aerial  vibrations,  and  especially  those  in  the 
alveoli,  play  an  imjxjrtant  part  in  the  production  of 
the  inspiratory  sound  heard  at  the  surface.  They 
explain  why  the  vesicular  element  is  present  to  a  greater 
or  less  extent  as  long  as  tidal  air  reaches  the  alveoli, 
even  though  changes  in  the  stroma  of  the  lung  may 
allow  bronchial  sound  to  be  heard  through  tissue  con- 
duction, and  why  inspiration  does  not  have  as  tubular  a 
quality  as  expiration.  In  inspiration  through  the 
enlargement  of  the  thoracic  cavity  the  tissues  of  the 
alveoli  and  bronchioles  are  rendered  more  tense,  have 
greater  power  of  conduction,  and  are  more  easily  tJirown 
into  vibrations,  so  that  there  is  a  corresponding  increase 
in  the  intensity  of  the  sound  up  to  the  end  of  the  act. 

Normal  Respiratory  Munnur. 

Over  the  surface  of  tlio  lung  the  breath  soimds  (the 
respiratory  murmur)  have  the  following  characteristics 
or  elements  during  ins])iration : 

The  quality  is  variously  described  as  breezy,  rustling, 
sighing,  slightly  shuffling  or  vesicular,  corresponding  to 
the  sound  ])r()duced  by  regular  and  natural  breathing 
when  the  li])s  are  placed  in  a  position  to  pronounce  "F" 
or  ^'V.''  The  pitcli  is  low ;  the  intensity  increases  to  the 
end,  and  is  heard  throughout  the  act  (duration).  The 
rhythm  is  regular.  The  sounds  of  inspiration  and 
expiration  occur  at  regular  intervals. 
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All  tLesc  eleiiieiita  of  tlie  respiratory  iminuur  will 
vary  iiurmally  witliiii  wide  limits  in  different  indi- 
viduals, but  will  always  have  a  definite  relation  to  the 
intensity  of  the  sounds  heard  over  the  laryux  and 
trachea,  as  lias  already  been  noted. 

The  expiratory  portion  of  the  respiratory  murmur 
immediately  follows  that  of  inspiration,  and  differs  in 
the  following  respt«ts:  The  quality  is  harder,  the 
breezy  vesicular  element  btfing  replaced  by  a  slight 
blowing  sound;  the  pitch  is  higher;'  the  intensity  is 
less,  being  loudest  at  the  beginning  an<l  rapidly  fading 
out,  so  that  its  duration  is  only  one-half  Uj  one-third 
tliat  of  inspiration. 

It  is  necessary  to  explain  why  these  ilifferencea  occur 
in  expiration  in  order  to  luiderstand  the  occurrence  of 
pathological  changes. 

It  has  already  been  noted  that  inspiration  is  a 
muscular  act  which  continues  until  the  thorax  is  fully 
expanded.  The  laryngeal  sound  is  made  at  the  glottis, 
and  is  conducted  downwards  by,  (1)  the  current  of  tidal 
air  which  is  towards  the  surface  ctf  the  chest,  and  (2) 
by  tho  tiBBues  in  the  bronchi,  brondiioles  and  alveoli,  the 
tension  of  which  increases  to  the  end  of  the  act.  In 
addition  to  the  vibrations  made  at  the  glottis,  other 
vibrations  are  added  at  different  parts  of  the  tract,  and 
especially  at  the  opening  of  the  bronchioles  into  their 
infiindihuli.  All  of  these  factors  cause  the  inspiratory 
part  of  the  murmur  to  have  its  peculiar  quality  and 
pitch ;  to  increase  in  intensity  to  the  end,  and  to  l)o  heard 
throughout  the  act. 

Expiration,  on  the  other  hand,  is  normally  a  passive 
act,  which  depends  upon  the  elasticity  of  the  thorax  and 
the  pulmonary  tissue  and  the  contraction  of  the  muscle 
fibres  present  in  the  bronchi.  This  force  is  greatest  at 
the  beginning.  The  sound  in  the  larynx  is  made  at  the 
level  of  the  vocal  cords,  and  the  direction  of  the  tidal  air 
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is  upwards  and  away  from  the  surface  of  tlie  I'hpst, 
The  direction  of  the  expiratory  current  of  air  inter- 
feres witli  aerial  conductiou  of  tlie  sound  downwards. 
As  tlie  tidul  air  is  forced  out  of  the  alveoli  into  tlie 
ttilies,  no  new  vibrations  are  made  in  the  bronchioles  or 
tuliea. 

The  sound  tliat  la  heard  at  the  surface  in  expiration 
is  chiefly  that  conveyed  by  the  tiasuea  of  the  respiratory 
tract,  BO  that  tlie  quality  lacks  the  vesicular  element  and 
is  somewhat  blowing  and  hard,  and  its  pitch  is  higlier 
than  inspiration  sound.  As  the  tidal  air  is  forced  out 
of  the  lung  the  tension  becomes  leas,  losing  the  power  to 
conduct,  so  that  the  intensity  is  most  marked  at  the 
beginning,  rapidly  dirniuishing ;  and  the  sound  is  heard 
only  during  a  short  part  of  the  time,  or  may  be  entirely 
wanting,  especially  where  tlie  expiratory  laryngeal 
aound  is  naturally  very  soft  or  the  expiratory  force 
weak. 

The  fact  that  during  expiration  the  vibrations  are 
chiefly  conducted  by  the  tissues  explains  the  tendency 
of  the  blowing  or  bronchial  element  to  be  so  much  more 
pronounced  during  this  portion  of  the  murmur. 

Regional  Variations  of  the  Breath  Sounds.— 
The  breath  sounds  vary  in  intensity,  duration,  quality, 
pitch  and  in  the  relative  lengths  of  the  sounds  heard 
during  inspiration  and  expiration  over  different  por- 
tions of  the  lung. 

It  is  necessary  to  have  a  thorough  knowledge  of  the 
normal  variations  in  order  to  recognize  the  alterations 
that  occur  in  morbid  conditions,  because  a  type  of 
breathing  that  is  normal  for  one  region  would  he  patho- 
logical if  heard  in  another. 

It  has  already  been  shown  that  over  the  larynx, 
trachea  and  primary  bronchi  the  tubular  sound  is  heard 
unmodified,  and  constitutea  the  laryngeal,  tracheal  and 
bronchial  types  of  breathing. 

Over  the  interscapular  space,  opposite  the  spine  of  the 
scapula,  the  sound  is  neither  pure  bronchial  nor  entirely 
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vesicular  in  quality  and  pitcli,  but  is  of  an  inter- 
mediate character.  The  tiihular  sound  ia  modified,  so 
that  inspiration  has  a  soft,  blowing,  but  somewhat  broii- 
:hial,  character,  and  the  pitch  is  not  as  high  as  over  tlie 
t.ra«hea.  The  expiratory  sound  ia  separat-pd  from  the 
'napiratory  by  a  shorter  pause,  and  corresponds  to  the 
nspiration  sound  in  quality  and  pitch,  but  its  duration 
9  not  as  long  as  over  the  trachea.  The  t\ibiilar  element 
s  more  marked  on  right  side  than  the  left,  on  account  of 
tlie  relation  of  the  trachea  and  bronchi  to  spine  and  rila. 
(Plate  II.) 

In  front  of  the  chest  on  the  right  side,  at  the  junction 
of  the  second  rib  with  its  costal  cartilage,  the  respiratory 
murmur  differs  from  that  heard  on  tlie  left  side  in  the 
correspondinp  region.  White  vesicular  in  character, 
there  is  a  slight  blowing  element  added,  and  its  intensity 
and  pitch  are  slightly  raised.  Over  the  right  apex  of 
the  lung  the  same  difference  is  present  in  a  more  limited 
degree,  due  to  the  origin  of  the  bronchus  supplying  the 
upper  lobe  of  the  right  lung. 

The  reason  for  the  normal  regional  differences  of 
vesicular  murmur  is  the  relative  nearnesa  of  the  large 
bronclii  to  the  chest  wall,  so  that,  although  these  are 
covered  by  lung  tissue,  the  elements  of  the  bronchial 
sound  are  present  in  the  respiratory  murmur  in  a 
greater  degree  than  elesewhere. 

Tn>e8  of  Eeapiratory  Sound. — Various  classifications 
have  been  made  of  the  different  types  of  breath  sounds 
heard  in  health  and  in  disease. 

Some  authors  use  as  a  basis  of  their  nomenclatiire  the 
diseases  of  which  the  sounds  are  diagnostic;  others 
employ  terms  descriptive  of  the  pathological  changes. 
The  one  that  ia  most  commonly  used,  and  also  tlie  most 
satisfactory,  is  that  which  considers  the  elements  of  the 
sounds  and  groups  the  typos  according  to  the  changes 
that  occur  in  iutenaity,  rhythm,  duration,  quality,  pitch 
and  the  relative  length  of  inspiratory  to  the  expiratory 
sound. 
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Changes  in  Intensity.  (1)  Increased,  Exagger- 
atcd.  Compensatory,  Vicarious,  Puerile  Breathing, — 
The  chief  change  from  the  normal  is  in  the  intensity  of 
the  breath  sounds.  Inspiration  has  the  vesicular  ele- 
ment accentuated.  Expiration  is  slightly  longer  than 
normal,  and  of  a  soft,  blowing  character.  It  occurs 
whenever  the  breathing  is  very  deep  and  active,  as  in 
forced  voluntary  breathing;  also  in  dyspnoea  and  over 
portions  of  the  lung,  which  by  increased  activity  are 
compensating  for  imperfect  action  in  another  part. 

Puerile  breathing,  which  is  the  normal  breathing  of 
children  under  twelve  years  of  age,  differs  from  exag- 
gerated breathing,  in  that  both  inspiration  and  expira- 
tion are  abnormally  loud  and  sharp,  and  expiration  is 
nearly  as  intense  and  long  as  inspiration.  It  is  some- 
what blowing  in  character,  and  may  have  a  slight 
bronchial  quality. 

(2)  Diminislied,  Fechle,  Senile,  Emphysematous 
Breathing. — The  sounds  are  faint,  and  heard  only  for  a 
short  time,  and  expiration  may  be  inaudible.  The 
diminished  intensity  may  be  due  to  shallow  breathing, 
imperfect  muscular  action  caused  by  weakness,  pain  in 
the  muscles,  nerves  or  pleura ;  rigidity  of  the  bony 
thorax;  thickness  of  the  soft  parts  of  the  thorax  and 
thickenings  of,  or  exudations  and  effusions  into,  the 
pleural  sac;  interference  with  the  movement  of  air 
through  the  bronchi ;  weak  glottic  sound,  dependent 
upon  normal  or  pathological  conditions  of  the  larynx. 

The  breath  sounds  that  occur  when  the  elasticity  of 
the  lung  is  impaired,  as  in  emphysema  and  old  age, 
differ  from  simple  diminished  breath  sounds,  in  that 
the  ins})iratory  is  short  and  weak,  and  the  expiratory 
sound  is  relatively  stronger  and  longer. 

(3)  Absent  or  Suppressed  Breathing, — The  breath 
sounds  are  not  heard.  This  is  due  to  changes  that 
render  conduction  to  the  surface  impossible.  It  is  most 
marked  in  effusions  of  serum,  pus  or  blood  into  the 
pleural  sacs;  in  closed  pneumo-thorax  with  pulmonary 
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collapse  i  over  cavitiea  filled  with  fluict ;  with  nocliided 
bronchus,  and  occasionally  when  there  is  great  thick- 

■9S  of  the  chest  wall  associated  with  feeble  breathing. 

Alterations  in  Rhythm. — Interrupted,  jerky, 
wavy,  cog-wheel  breaihiiig.  Instead  of  the  inspiratory 
breath  sound  beicg  even  and  continuous,  with  a  gradual 
increase  in  intensity,  it  ia  broken  and  puffy.  Tlie 
expiratory  sound  may  also  be  uneven. 

This  may  bo  due  to  irregular  muscular  action,  as  in 
nervous  patients  and  in  painful  conditions  of  the  thorax 
and  pleura,  or  to  intfrference  with  the  passage  of  air 
through  the  l>nmchi,  as  occurs  in  early  tubercular 
infiitratiou  of  the  apira^s,  "when  the  air  enters  different 
lobules  at  different  times." 

Over  the  heart  and  large  blood-veBsels'  a  j>eciiliar, 
jerky,  puffing  sound  may  be  heard,  due  to  the  cjirdiac 
systole  forcing  from  the  alve<di. 

Ai.TESATioNa  IN  DuRATTos. — The  siguificaneo  of 
change  in  duration  of  breath  sounds  depends  upon  (a) 
whether  the  normal  relation  is  preserved  between  tlie 
sounds  of  inspiration  and  expiratiim ;  (b)  whether  it  is 
associated  with  adventitious  sounds,  and  (c)  whetlier 
there  is  any  alteration  in  pitch  and  (jnality. 

The  inspiratory  and  expiratory  sounds,  while  preserv- 
ing their  normal  relations,  may  be  lengthened  or  short- 
ened by  all  conditions  which  have  been  mentioned  as 
producing  increased  or  diminished  breath  soimds. 

Prolonged  Exjm-atory  Breaih  Sound. — This  occurs 
nnder  various  conditions. 

(1)  When  the  expiratory  sound  is  prolonged,  hut  is 
low  pitched  and  faintly  blowing  in  quality,  it  depends 
upon  diminished  elasticity  of  tlie  lungs,  and  is  asso- 
ciated mtli  decrease  in  the  length  of  inspiratory  sound, 
with  a  slight  pause  between  inspiration  and  expiration. 
LoBB  of  elasticity  occurs  in  old  age  and  in  emphysema. 
This  typo  of  breathing  has  therefore  been  deslgmited  as 
''empliy  i«?niatous. ' ' 

(2)  The  expiratory  sound  may  he  prolonged,  and 
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accompanied  by  moist  or  dry  rales,  due  to  narrowing 
of  the  tubes  by  secretion  or  by  spasm  of  tlie  miisculai 
tissne,  as  occurs  in  astlima,  bronchitis  and  the  early 
stage  of  pulmonary  tuberculosis. 

(3)  A  prolonged  expiratory  soimd  may  l>e  associated 
with  a  higher  pitch  and  a  blowing  quality,  due  to 
changes  in  the  lung  which  increase  its  power  of  c< 
ducting  to  the  surface  the  sound  which  is  normally 
present  in  the  bronchi  throughout  the  entire  expiratory 
act.  ITiis  may  be  due  to  increase  in  or  induration  of 
the  nonnal  structure  of  the  iung,  as  in  the  early  ataf^ 
of  tubercular  infiltration,  interstitial  pneumonia  or 
fibroid  thickening. 

This  type  of  breathing  Is  normally  present  over  the 
apex  of  lie  right  lung. 

A  prolonged  expiration  sound,  associated  with  slight 
increase  of  the  tubular  quality  and  heightening  of  the 
pitch,  marks  the  faintest  alteration  in  the  elements  of 
the  respiratory  sounds  in  the  transition  from  the  normal 
vesicular  murmur  to  the  different  degrees  of  bronchial 
breathing. 

Alteeations  in  QnALiTT  AKD  PiTCH.— Thc  cliangBS 
that  occur  in  the  quality  or  character  of  the  breath 
sounds  depend  upon  the  addition  of  the  bronchial  and 
tubnlar  and  decrease  of  tlie  vesicular  elements.  The 
extent  to  which  this  may  occur  varies.  Based  on  the 
proportion  of  the  vesicular  and  bronchial  quality 
present,  various  subdivisions  of  bronchial  breathing 
have  been  made : 

(1)  Broncho-vpsicular,  mdeterminaie,  subiuhular, 
hinted  or  indistinct  l/ronchial  liteathing.  Sliarp  breath- 
ing with  bronchial  qnaUiy  in  ejcpiraiion ;  transiiion 
breathing;  rude  respiration;  harsh  breathing. 

As  the  names  indicate,  the  distinguishing  feature  of 
this  type  is  the  presence  of  both  vesicular  and  bronchial 
quality.  This  depends  upon  the  changes  in  the  lung, 
which  allow  the  bronchial  sound  to  be  heard  at  the  sur- 
face.    These  changes  may  be  due  to  tubercular  infiltra- 
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tion,  croupous  pnoumouia,  or  fibroid  induration  from 
any  cause.  It  is  nonnally  present  in  the  interscapular 
region. 

The  term  "broncho-vesicular"  is  by  some  extended  to 
all  cases  of  bronchial  breathing  which  do  not  have  the 
well-marked  tracheal  quality,  while  others  limit  it  to 
that  type  where  a  faint  bronchial  quality  is  added  to 
the  vesicular  breathing. 

The  terms  "rude"  and  ^liarsli"  have  been  used  by 
some  autliors  to  describe  certain  grades  of  broncho- 
vesicular  breatliing,  but  should  be  discarded,  as  they 
are  misleading,  having  l)een  employed  by  others  as 
synonyms  for  exaggerated  breathing. 

(2)  Pvre  bronchial  hreatliing  is  cliaracterized  by 
absence  of  tlie  vesicular  quality.  Both  the  inspiratory 
and  expiratory  sound  are  high  jutched  and  tubular; 
that  of  expiration  the  more  markedly  so. 

(S)  II igh-pit cited,  blowing,  tubular  and  tracheal 
breath  sounds  merely  have  reference  to  the  intensity  and 
extent  of  the  bronchial  elements. 

(Jf.)  Cavernous  and  amphoric  breatliing  are  modifi- 
cations of  the  bronchial  type.  The  former  is  low 
pitched  and  hollow;  the  latter  is  high  pitched  and 
metallic. 

(B)    ADVENTITIOUS  SOUNDS. 

Tn  addition  to  the  breath  sounds  present  in  the  chest, 
there  may  be  heard  certain  abnormal  or  adventitious 
sounds,  which  depend  entirely  upon  pathological 
changes  in  the  bronchi,  alveoli  and  pleura. 

Adventitious  sounds  are  divided  into  three  classes: 


Dry  Bales,  Moist  Bales  and  Friction  Sounds. 

(1)  Dry  Bales,  or  rhonchi,  are  musical  sounds,  pro- 
duced l>y  vibrations  set  up  in  those  bronchial  tubes 
whose  lumen  has  been  markedly  narrowed  by  tenacious 


AUSCULTATION. 


113 


exiidateB,  contraction  of  the  muscular  coats  or  pressure 
of  tumors.  These  changes  are  of  aiich  a  nature  as  to 
practically  convert  the  bronchial  tubes  into  wind  instru- 
ments. 


These  smiiiila  or  riilea  niiiy  vary  in  quality,  pitch, 
intensity  ami  duration,  according  to  the  size  of  tlie 
tubes  involved. 
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They  are  usually  divided  into  two  classes,  sonorous 
and  sibilant. 

Sonorous  kai.es  are  snoring,  low-pitched,  loud 
sounds,  which  may  be  heard  during  both  inspiration  and 
expiration,  or  may  be  limited  to  one  part  only  of  the 
respiratory  act,  according  to  the  nature  of  the  cause. 
They  may  be  heard  in  connection  with  the  vesicular 
murmur,  or  may  entirely  obliterate  it. 

Stridor  is  a  type  of  sonorous  rale  in  which  the  vibra- 
tions are  very  coarse,  and  the  sound  j^roduced  hoarse 
and  low  pitched.  It  occurs  in  diseases  of  the  larynx, 
trachea  and  main  bronchi.  The  vibrations  producing 
stridor  and  sonorous  rales  may  be  strong  enough  to 
produce  tactile  fremitus,  as  described  in  palpation. 

When  the  narrow^ing  in  the  trachea  and  large  bronchi 
is  not  sufficient  to  produce  a  musical  sound,  but  is  still 
sufficient  to  increase  the  tubular  quality  normally 
present,  it  will  influence  the  respiratory  murmur  by 
adding  a  bronchial  element,  as  will  he  described  later. 

S1BIT.ANT  bai.es  are  whistling,  piping,  squeaking, 
humming,  hissing  sounds,  which  are  markedly  musical, 
shrill  and  high  pitched.  The  quality  and  the  pitch  will 
depend  u^wn  the  size  of  the  tube,  the  degree  of  contrac- 
tion, the  force  of  the  current  of  air,  the  conditions  of  the 
pulmonary  tissue  and  the  conduction  of  the  sound  to 
the  surface. 

These  rales  are  permanent  or  transient,  according  to 
the  nature  of  the  cause.  When  the  narrowing  of  the 
tube  is  due  to  pressure  of  a  tumor  or  to  a  growth  within 
the  bronchus,  the  niles  will  be  permanent.  WTien,  on 
the  other  hand,  the  sound  is  caused  by  secretions  in  the 
tubes  or  spasm  of  the  muscular  fibers,  they  are  variable 
and  inconstant,  disappearing  from  one  spot  and  appear- 
ing in  another. 

They  also  change  in  character.  At  one  time  they 
may  be  hissing,  shrill  or  whistling,  and  again  sonorous, 
as  tubes  of  a  different  size  are  involved.  Coughing, 
deep  inspiration  or  the  inhalation  of  chloroform  or  ether 
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■will  modify  those  of  a  triiiinieiit  nature,  according  io 
the  can 99, 

While  usually  there  is  Httlo  difiioiilty  in  determining 
what  rales  belong  to  the  dry  tyiie,  in  the  finer,  less 
mnsical  sibilant  ones  it  ie  ofteu  a  mutter  of  opinion  how 
tliey  are  to  be  class  ifi{'d. 

(2)  Small,  Medium  and  Large  Moist  Rales.  —  Moist 
kai.es,  ;ih  tlic  iiiimc  imlicatci^,  .iri'  diu'  tn  tlir  viiirations 
produced  by  Ihu  niuvonioiit  of  air  tbrougii  fluid  (uiucufl, 
aernni,  blood  or  pus)  in  the  air-containing  aiiaces  of  the 
luag. 

Certain  eLaracteristies  of  the  rales  depend  upon  the 
Tiature  of  the  fluid.  Whon  it  ia  thin  and  watery,  tlie 
rales  will  have  a  moist,  bubbling  soimd ;  when  it  is 
thick,  in  addition  to  the  moiat  sound,  there  will  be  an 
element  of  sharpneas  or  atiokinesa,  as  the  bubblps  burst 
witli  an  explosive  noise. 

The  quality  and  pitch  of  moist  ralea  are  modified  by 
the  conrlition  of  the  HTirrounding  lung.  Wlien  the  liing 
is  normal,  the  sound  of  tlie  rale  loses  its  sharpness  in 
transmission,  the  moist  character  only  remaining.  But 
in  consolidated  areas  the  riile  has  a  certain  ringing 
character,  due  to  the  supposed  resonating  effect  of  the 
consolidated  structures  and  their  increased  conducting 
power. 

The  variations  that  occur  in  the  characters  of  moiat 
rales  have  led  writers  and  teachers  to  adopt  various 
classifications  and  to  designate  their  subdivisions  by 
names  which  they  considered  more  or  less  descriptive 
of  the  sound,  or  of  the  pathological  condition  that  ren- 
dered their  occurrence  possible. 

Clnfortimately,  different  authors  do  not  use  the  same 
descriptive  terms  in  the  same  sense,  so  tlie  "crepitant" 
ralo  includes  not  only  the  finest  crackling  sound,  but 
also  those  of  larger  aize,  which  are  by  others  clasaifled 
as  "aubcrepitant,"  or  "small  mucus." 

This  want  of  agreement  in  claaaification  and  nomen- 
clature has  led  to  great  confusion,  and  it  is  particularly 
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}>erplexing  to  tlie  student,  as  it  conveys  the  impression 
that  there  is  a  diversity  of  opinion  as  to  the  diagnostic 
significance  of  these  adventitious  sounds. 

It  is  almost  hopeless  to  arrange  a  classification  that 
will  include  all  the  terms  used.- 

Fortunately,  the  tendency  is  more  and  more  to  avoid 
a  specific  descriptive  term,  and  to  describe  the  sound  in 
terms  of  quality,  pitch,  duration  and  intensity. 

Crepitations^  or  "Crepitant  Kai.es." — These  are 
the  minutest  of  the  moist  rales,  and  have  been  by  some 
writers  described  as  belonging  to  the  dry  type.  They 
have  a  fine,  somewhat  dry,  crackling  sound,  similar  to 
that  produced  by  slowly  and  firmly  rubbing  a  lock  of 
hair  between  the  finger  and  thumb  close  to  the  ear.  At 
times  they  have  a  sharpness  that  resembles  the  sounds 
produced  by  the  crackling  of  salt  thrown  upon  the  fire, 
or  the  sound  gives  an  impression  of  stickiness,  as  when 
\h^.  moistened  thumb  and  finger,  having  been  pressed 
together,  are  separated  close  to  the  ear. 

Their  pitch  is  high,  and  they  convey  the  impression 
of  being  produced  near  the  surface.  They  occur  in 
showers  or  exi)losions,  and  are  of  uniform  size. 

They  are  i)ersistent  at  the  S|X)t  first  heard,  not  being 
removed  by  coughing;  and  are  usually  restricted  to 
inspiration,  although  they  may  at  times  be  heard 
momentarily  just  at  the  beginning  of  expiration.  Some 
authors  state  that  tliey  may  be  heard  only  during  expira- 
tion. Formerlv  it  was  claimed  that  one  of  the  dis- 
tinguishing  features  of  the  crepitant  rale  was  that  it 
occurred  only  during  inspiration,  and  that  any  rale 
having  the  same  general  characteristics,  but  occurring 
during  expiration,  could  not  be  a  crepitant  rale. 

There  are  differences  of  opinion  as  to  the  place  and 
mode  of  production  and  diagnostic  significance  of  the 
crepitant  rale.  Some  claim  that  they  are  intrapul- 
monary,  being  produced  in  the  ultimate  bronchioles  and 
alveoli,  and  due  to  the  separation  of  the  walls  of  the 
alveoli,  which  were  more  or  less  firmly  agglutinated  by 
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tenacious  secretions.  Others  claim  tliev  are  caused  by 
the  bursting  of  fine  bubbles,  formed  by  the  forcing  out, 
during  inspiration,  of  the  8<»cretions  from  the  bron- 
chioles into  tlieir  infundibuli.  Others  lK*li(»ve  that  th(»v 
are  extrapulmonary,  and  are  made  in  the  pleura,  being, 
in  fact,  the  finest  of  friction  sounds. 

The  facts  that  seem  to  uphold  the  latter  th(M>ry  are 
their  remaining  at  the  sjx>t  where  first  Ik^unI,  not  Ix'ing 
influenced  by  coughing;  that  tliey  are  usually  heard 
only  with  inspiration,  but  may  occur  with  ex])irnti(>n ; 
and  that  a  forcible  pressure  by  the  ear  or  stethoscujM^ 
upon  the  chest  wall  during  ex]>irati()n  will  <)ft(^n  eiinse 
them  to  be  heard  with  expiration,  when  Ix^fore  they  wen^ 
only  detected  with  inspiration.  While  ])ro(hietion  of  the 
crepitant  rales  in  the  bronchioles  and  alveoli  is  ])ossil)l(», 
their  pleural  origin  is  more  ])robable. 

These  rales  have  a  s])eeial  im])ortance,  as  th(\v  hav(^ 
been  considered  diagnostic  of  the  iirst  stage  of  (•rou])ous 
pneumonia,  occurring  even  before  changes  in  the  res- 
piratory murmur.  In  this  <lis(^ase  tli(\v  have  also  been 
called  the  "rale  indux,"  and  confusion  has  occurred  ])y 
considering  them  also  the  ^*rale  re(lux.'' 

They  occur  also  over  tlie  seat  of  catarrhal  ])neunK>nia, 
caseous  tulx^rcular  ])neumonia,  infarctions,  (edema  of 
the  limg  and  atelectasis. 

Dry  crepitations  are  fre<piently  heard  at  the  base  of 
the  lung  in  pf^rsons  who  have  ])een  long  confined  to  tlie 
recuml)eut  posture,  and  in  those  in  whom  there  has  In^eu 
su|)erficial  breathing.  Th(\v  are  most  a])t  to  Ik*  lieard 
after  the  fortieth  year,  and  disa])]K*ar  after  two  or  three 
full  breaths  have  lx*en  taken.  These  rales  are  caused 
by  the  action  of  lung  that  has  been  for  some  time  in 
the  quiescent  state. 

Classification  of  Moist  Rales. — The  most  rational  di- 
vision of  the  moist  rales  is,  acr^>rding  U*  their  size*,  into 
small,  medium  an<l  large  rales. 

Apfireciation  of  the  size  of  a  rale  is  important,  as  it 
indicates    (a)   the  size  of  the  bronchus   in   which   the 
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sound  is  made ;  (b)  it  is  diagnostic  of  the  extent  of  tlie 
disease,  and  wlietlier  or  not  further  patiiological  changes 
have  occnrred  beyond  the  mere  preaenee  of  more  or  less 
fluid  sopretioD  in  the  tubes. 

The  size  of  the  rale  should  always  be  considered  in 
conjunction  with  ita  intensity  and  nearness  to  the  car. 
The  larger  the  rale,  the  larger  should  be  the  space  in 
which  it  is  made,  and  consequently  it  should  give  the 
impression  of  being  more  or  less  distant  from  the 
surface. 

If,  on  the  other  hand,  there  is  heard  over  a  region 
where  the  bronchi  are  normally  small,  as  at  the  apex  or 
base,  fairly  large-sized  rales,  but  at  the  same  time 
appearing  to  be  close  to  the  surface,  it  indicates  that 
there  has  occurred  dilatation  of  the  bronchi  (bron- 
chiectasis), or  destruction  of  pulmonary  tissue,  and  the 
formation  of  cavities  of  greater  or  less  extent. 

The  small  moist  rale,  in  addition  to  its  size,  dilTera 
from  crepitations  or  the  "crepitant  rale"  in  the  follow- 
ing: (a)  The  liquid  character  is  more  marked. 
(h)  While  heard  chiefly  witli  inspiration,  it  is  also 
present  during  the  first  part  of  expiration,  and  may 
persist  throughout,  (c)  It  is  influenced  by  cou^ing, 
at  times  disappearing  when  the  bronchi  are  clear  of 
their  fluid  contents;  at  other  times  api)earing  when  tha 
secretion  is  forced  from  the  alveoli  into  the  bronchi 

The  designation  by  some  authors  of  tliese  i 
largo  moist  rales  as  "crepitant"  has  led  to  muck  c 
fusion. 

The  small  moist  vales  are  divided  info  two  groua 
according  to  the  quality  of  their  sound. 

While  both  groups  of  the  small  moist  rales  are  due  t 
tlie  presence  of  fluid  secretion  in  the  air^iontaining 
spaces,  the  difference  in  the  quality  of  sound  is 
dependent  upon  the  condition  of  the  pulmonary  tissue, 
its  influence  on  the  Cflndnction  of  the  rale  sound  to  the 
surface,  and  on  its  power  to  modify. 

(1)  When  the  pulmonary  tissue  is  normal,  the  moist 
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sound  made  in  tlie  bronchi  is  modified,  as  is  the  bron- 
{■liial  sound  tliat  is  normally  present  at  the  site  where 
the  rales  are  made,  and  they  are  heard  at  the  surface  as 
Boft  liquid  or  bubbling  sounds. 

Authors  have  used  the  terms  "bubbling,"  "liquid," 
"raucous,"  "submucous,"  "non-ringing,"  "non-con sonat- 
ing"  ("klanglos")  to  describe  the  sound, 

(2)  When  there  arc  present  changes  whidi  increase 
the  power  of  conduction  by  the  tissues,  or  produce  a 
resonating  effect,  as  occurs  in  increased  tension  (chil- 
dren), or  in  pulmonary  consolidation  due  to  increase  of 
tissue,  or  the  filling  of  the  air  spaces  by  solid  exudate 
(pneumonia,  tuberculosis,  etc.),  the  rales  will  be  hoard 
at  tlio  surface  with  increased  sharpness.  They  will 
have  a  higher  pitch  and  a  crackling,  explosive  or  ring- 
ing quality. 

Hence  the  names  "dry,"  "crackling,"  "crepitating 
moist  rale,"  "humid  crackling,"  "explosive  moist  rale," 
"subcrepitant,"  "ringing," "eonsonatiiig"  ("klingend"), 
given  to  describe  this  character  of  sound. 

Rales  in  group  2  are  usually  associated  with  percua- 
6ion,  palpation  and  auscultatory  signs  that  indicate  tlie 
pathological  conditions. 

When  this  type  of  rale  is  not  attended  by  these  con- 
firmatory signs,  the  quality  is  due  to  the  tenacious 
character  of  the  secretions. 

The  medium  and  large-sized  rales  are  also  divided 
into  tivo  groups,  and  present  the  same  general  characters 
as  the  smali,  but  are  larger-sized  and  are  heard  during 
expiration  to  the  same  extent  as  during  inspiration. 

The  largest  of  the  moist  rales  have  received  several 
names  to  denote  their  association  with  certain  pntho- 
Ingical  conditions. 

GrHOT.ES  are  produced  in  cavities  partially  filled 
with  fluid,  where  the  bronchus  enters  lielow  the  level  of 
the  fluid.  They  may  lie  present  during  inspiration  and 
pxpiralinn,  or  may  !>e  induced  only  by  coughing.  They 
are  large,  liquid,  bubbling  sounds,  with  a  peculiar  hoi- 
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low  ringing  quality,  which  distinguishes  them  from 
other  moist  rales  of  the  same  size. 

Mucous  CLICKS  are  sounds  which  may  be  imitated  hy 
whispering  the  word  ^^click.''  They  generally  occur 
singly,  and  are  short,  snappy,  sticky  sounds,  heard  only 
during  inspiration.  Their  mode  of  production  is  still 
in  doubt,  but  they  are  generally  associated  with  soften- 
ing of  tubercular  de])osits.  This  term  is  gradually 
falling  into  disuse,  as  these  rales  are  not  considered  to 
have  the  diagnostic  significance  which  was  formerly 
given  them. 

irKTALLic  TINKLE  is  a  siuglc  loud,  high-pitchcd 
sound,  with  a  marked  echo  quality,  and  is  produced  in 
large  cavities  with  thin,  tense  walls.  The  peculiar  echo 
quality  of  the  sound  is  due  to  reflection  or  reverberation 
in  the  cavity.  Wliile  heard  with  greatest  distinctness 
in  ])yo]meuni()tliorax,  it  may  occur  over  a  large  pul- 
monary cavity,  wlion  it  is  called  ^^amphoric  echo." 

SuccussioN  sound  is  a  splashing  sound  that  occurs 
when  the  ])leural  cavity  contains  air  and  fluid. 

Tliis  sign  may  be  induced  by  giving  the  patient  a 
quick,  short  shake,  or  by  coughing.  While  the  sign  is 
present  in  pneumo-hydro-  and  pneumo-py  other  ax,  it 
may  occur  in  cavities  of  the  lung  when  of  large  size  and 
filled  with  fluid. 

(3)  Friction  Sounds. — In  normal  conditions  the  move- 
ment of  the  two  surfaces  of  the  pleura  on  each  other  is 
unattended  with  any  sound,  but  in  diseased  conditions 
rales  of  various  kinds  may  be  produced. 

(a)  Dky  Fkk^tions  ok  Crepitations. — ^When  the 
surface  becomes  abnormallv  drv,  the  to  and  fro  move- 
ments  are  attended  with  a  dry  rubbing  sound,  similar  to 
that  ])roduce<l  wIk^ii  the  dry  surfaces  of  the  hands  are 
])assed  lightly  over  each  other,  or  it  may  be  like  the 
cre])itMtions  described  above  under  moist  rales. 

Dryness  of  the  ])leura  occurs  <luring  the  first  stage  of 
its  a(Mit(»  inflammation  and  when  a  large  amount  of  fluid 
has  ])cen  lost  from  the  bodv,  as  in  excessive  diarrhoea  of 
the  choleraic  type. 
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(h)  Moist  Ceepitations.- — Wlien  the  pleiirse  are 
covered  with  a  tcnaeioiia  Bceretioii  which  glues  ths  two 
siirfaeca  together,  their  separation  is  aeeonipanied  hy 
sticky,  moist,  crackling,  crejiitating  rales.  This  type 
frequently  replaces  the  dry  ralcn,  as  the  plastic  exiida- 
tioii  is  ]*oiired  out  after  the  first  stage  of  inflammation. 

(c)  licBBiNG,  Rasping,  Grating,  Ge-vzino,  Creak- 
ing, Leathery  Sounds. — These  occur  when  the 
surfaces  of  the  pleura  are  roughened  by  exudation,  by 
inflammntury  changes  or  joined  together  by  bands  of 
adiiesions.  Tliese  rates  may  be  felt  by  tlie  patient,  or 
detected  by  the  hand  or  ear  as  fremitus. 

As  the  pleural  rales  depend  upon  the  movement  of  the 
thorax,  they  will  be  heard  with  the  greatest  intensity 
over  the  lower  segment  of  the  thorax  at  the  end  of 
inspiration  and  at  the  beginning  of  expiration,  as  the 
play  of  the  plenra  is  greatest  during  these,  portions  of 
the  respiratory  act. 

When  due  to  a  sticky  exudation,  deep  breathing  fre- 
quently causes  the  rales  to  disapjiear.  They  can  lie 
heard  again  after  quiet  breathing  and  when  pressure  is 
made  on  the  chest  wall  so  as  to  increase  the  friction. 

DlKFEKENTlATION     OF     PLECRAL     FHOM     UroNOTIIAI. 

RXlks. 
In  certain  eases  it  is  impossible,  by  the  quality  or  size 
of  the  rale,  to  separate  the  pleuritic  from  the  bronchial 
rales. 

BrojicJiial. 
Not  generally  localized,  but  it 
Sit,  tliey  are  assDciattd  with  sigiiB 
of  lnT>ticliitin,  or  conHolidatior. 
Vury  apt  Ut  be  bilateral. 
Onerally  no  pain. 


I 


(ienenill.v  uuiliit^ml. 
Frequently    ntxHnii(ianii'il     li  j 

n*^  give    the  imiireswioii   of 
being  produced  cloae  to  the  ear. 


Tlieys.'em  iiior. 
from  the  srirfaft. 


»  distu' 


122 


THE  RESPIRATORY  SYSTEM. 


Usually  increased  by  coughing 
or  deep  breathing. 

They  are  localized  at  the  point 
where  first  heard. 

Their  intensity  may  be  in- 
creased by  pressure  upon  the  sur- 
face. 

Occur  in  showers  or  bunches, 
and  all  of  uniform  size. 


Frequently    disappear    after 
coughing  or  deep  breathing. 

The  location  changes  frequently 
as  the  result  of  coughing. 

Unmodified  by  such  pressure. 


Various  sizes  may  be  heard  at 
the  same  time. 


It  must  be  borne  in  mind  that  pleuritic  and  bronchial 
rales  may  be  present  at  the  same  time. 

(4)  Indeterminate,  or  Indefinite  Rales. — In  addition  to 
the  dry,  moist  and  friction  rales,  another  class  has  been 
recognized  under  the  title  of  "indeterminate''  or  "indefi- 
nite'' rales.  They  are  crepitating,  crumpling,  crack- 
ling sounds,  moist  or  dry,  heard  over  various  portions 
of  the  thorax  during  inspiration,  expiration,  or  both. 
The  origin  and  mode  of  production  of  their  sound  are 
doubtful. 

They  include  the  muscle  sounds  and  the  so-called 
emphysematous  crackle.  Some  authors  include  in  this 
class  all  rales  that  cannot  be  definitely  determined  as 
bronchial  or  pleuritic  in  origin. 


CONDITIONS    MODIFYING    AERIAL    VIBRATIONS 
AND  CONDUCTION  OF  SOUND  BY  THE 
COLUMN  OF  AIR. 

Movement  of  Tidal  Air. 

As  the  respiratory  sounds  depend  primarily  upon  tte 
movement  of  air  througli  tliQ  glottis  and  broiicliial  traet, 
they  will  be  irfluenwd  by  tlie  amount  of  tidal  air,  tlie 
force  of  the  current,  and  the  rapidity  (if  its  moTeniCTit. 
These  factors  will  influence  cbicfly  tlie  vesieukr  quality 
of  inspiratory  sound  and  the  intensity  and  duration  of 
both  respiratory  sounds. 

When  the  breathing  is  deep,  and  at  the  same  time 
more  rapid  than  normal,  the  inspiratory  sound  is 
sharper  in  quality  and  more  intense,  while  the  expira- 
tory has  a  more  blowing  quality,  and  its  intensity  ia 
accentuated.  When  tlie  muscles  of  expiration  ai<l  the 
normal  elasticity  of  the  lungs,  the  duration  of  the 
expiratory  sound  may  nearly  equal  that  of  the  inspira- 
tory. When  tiiis  type  of  breathing  ia  general,  it  is 
called  exaggerated  breathing. 

When  the  respiratory  function  of  one  Inng  is  inter- 
fered with  from  any  cause,  as  pnenmonia,  pleurisy  with 
effusion,  etc.,  and  tlie  unaffpot.ed  lung  is  doing  more 
work  in  consequence,  tlie  breathing  over  the  unaffected 
side  is  called  compensatory  breathing. 

Exaggeraied  or  compensatory  breath  sounds  may  be 
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limited  to  one  lobe,  as  when  pneumonia  affects  the  other. 
They  may  be  limited  to  a  portion  of  a  lobe.  This  occurs 
(a)  when  a  bronchus  is  plu^jged,  or  (b)  when  some  of 
the  lobules  are  filled  with  inflammatory  exudate.  In 
such  cases  the  unaffected  lobules  on  this  division  of  the 
bronchial  tree  accommodate  not  onlv  their  own  normal 
quantity  of  tidal  air,  but  also  that  which  should  go  to  the 
affected  part ;  and  not  only  is  the  current  stronger,  but 
there  is  overdistension  of  the  alveoli,  increased  tension 
and  resultant  change  in  the  vesicular  murmur. 

Localized  exaggerated  breathing  in  any  portion  of  the 
lung  always  indicates  compensatory  action,  and  is  there- 
fore an  imp^>rtant  diagnostic  sign.  ' 

Conditions  which  diminish  the  amount  of  tidal  air, 
weaken  its  force,  or  slow  the  current,  will  cause  a 
diminution  of  the  breath  sounds  heard  at  the  surface. 

These  conditions  may  be  due  to  changes  (a)  in  the 
bronchial  tract,  as  in  certain  stages  of  bronchitis ;  (b)  in 
the  j)arenchyma  of  the  lung,  as  in  emphysema;  (c)  in 
the  pleura,  as  adhesions  or  fluid;  (d)  in  the  bony 
thorax,  as  increased  rigidity;  (e)  in  the  soft  parts,  as 
feeble  nuiscular  action. 

In  some  individuals  the  normal  vesicular  munuur  is 
so  faint  during  quiet  breathing  that  it  can  scarcely  be 
a])preciate(l.  This  may  be  due  to  the  manner  of  breath- 
ing or  to  anatomical  conditions  of  the  larynx.  In  such 
eases  it  is  necessary  for  the  patient  to  take  deep  breaths 
in  order  to  obtain  the  breath  sounds. 

Influence  of  the  Larynx. 

As  lias  already  been  noted  (page  99),  the  normal 
vesicular  niunnur  will  vary  within  wide  limits,  but  will 
always  have  a  definite  relation  to  the  character  and 
intensity  of  the  sound  heard  over  the  glottis,  which 
forms  the  basis  of  all  breath  sounds  present  in  the 
lung;  so  that  as  each  voice  has  its  own  individual 
(juality  by  which  it  is  recognized,  so  also  will  the  char- 
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acter  of  the  respiratory  soiuids  differ,     Tlierefore,  when 

the  question  arises  whether  or  not  the  breath  sounds  are 
within  the  range  of  normal,  the  laryngeal  sound  should 
always  be  t.ak«m  as  a  guide. 

Morhid  conditions  of  the  larynx  will  modify  the 
broath  sounds  in  either  inspiration  or  expiratiim,  or  in 
both. 

As  has  been  shown,  the  inspiratory  portion  nf  the 
vesicular  murniiir  is  composed  not  only  of  sonnde  made 
in  the  larynx,  hut  also  of  those  made  in  other  portions 
of  the  broneliial  tract  and  at  tJie  alveoli,  while  the 
expiratory  portion  deixinds  entirely  on  the  conduction 
to  the  surface  of  tie  sound  made  at  the  larynx.  There- 
fore, any  changes  made  in  the  character  or  intensity  of 
the  glottic  aoimd  will  lie  most  marked  in  the  expiratory 
murmur. 

The  laryngeal  sounds  may  be  increased  by  anything 
which  narrows  the  opening  or  changes  the  relation  of  tlie 
parts.  The  change  in  the  breath  sounds  produced  may 
be  limited  to  one  or  both  portions  of  the  respiratory  act. 
Narrowing  of  the  glottis,  depending  upon  malignant  or 
non-malignant  growth,  tnlK?rculosis  and  syphilis,  may 
cause  givat^r  or  less  change  in  the  quality  of  the  sound, 
flo  that  the  respiratory  murmur  heard  at  the  surface  of 
the  chest  will  have  a  peculiar  harsh,  blowing  quality. 
Paralysis  of  the  vocal  cords  diminishes  the  size  of  the 
lumen  of  the  glottis  and  produces  change  in  tho  (juality 
of  the  sound,  but  it  is  not  as  marked  as  in  morbid 
growths;  and  while  the  quality  of  the  sound  is  changed, 
it  lacks  the  barshneas.  Inflammatory  thickening  and 
exudations  (opdema  glottidia)  produce  the  same  changes 
as  new  growths.  Croup  (laryngeal  diphtheria)  and 
spasmodic  conditions  of  the  larynx  produce  a  form  of 
stridor,  which,  on  accoiint  nf  its  musical  qiiality,  may 
mask  the  vesicular  element  of  the  breath  sounds  so  that 
the  only  sound  heard  over  the  surface  of  the  chest  icill 
be  more  or  less  bronchial  in  type.  It  must  be  especially 
remembered  that  the  introduction  into  the  larynx  of 
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intubation  tubes,  or  the  presence  of  a  tracheotomy  tube, 
may  cause  the  breath  soimd  heard  over  the  lung  to  be 
distinctly  tubular.  This  frequently  causes  the  diag- 
nosis to  be  made  of  secondary  pneumonia,  and  a  corre- 
sponding gloomy  prognosis  in  cases  of  diphtheria  in 
young  children. 

It  will  be  diminished  by  conditions  which  will  hold 
apart  the  vocal  cords. 

Especial  care  must  be  taken  in  judging  of  the  pul- 
monary condition  by  auscultatory  signs  when  disease  of 
the  lar^^nx,  which  causes  a  diminution  of  the  glottic 
sound,  is  present,  as  the  effect  of  changes  in  the 
laryngeal  sound  may  be  so  marked  as  to  prevent  bron- 
chial breathing  being  produced  in  well-marked  consoli- 
dation of  the  lungs. 


Influence  of  the  Bronchi. 

The  condition  of  the  bronchial  tubes  may  modify  the 
respiratory  sounds  in  their  normal  elements,  or  add  new 
sounds,  as  adventitious  sounds  of  rales. 

When  the  lumen  of  the  tubes  is  narrowed,  either  by 
congestion,  as  in  acute  bronchitis,  by  growths  within  or 
by  pressure  from  without,  the  intensity  of  the  murmur 
over  that  portion  of  the  lung  which  they  supply  with  air 
may  be  increased  or  diminished,  according  as  the 
amount  and  movement  of  tidal  air  is  influenced.  When 
the  narrowing  causes  no  diminution  in  the  amount  of 
air  passing  to  the  lung  beyond,  then,  on  account  of  the 
narrowing,  the  movement  of  tlie  air  through  the  nar- 
rowed ])ortion  will  be  more  rapid  and  forcible. 
Inspiration  will  be  harsher  in  character,  while  expira- 
tion will  be  more  blowing,  higher  pitched  and  of  longer 
duration. 

If,  on  the  other  hand,  changes  in  the  bronchi  inter- 
fere with  the  movement  of  air,  so  that  it  reaches  the 
bronchioles  reduced  in  amount  and  force,  inspiration 
will  be  feeble,  the  vesicular  element  esjx?cially  weak,  and 
expiration  perhaps  inaudible. 
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Diiuiniition  in  the  intensity  of  tlie  respiratory 
niiirninr  is  uiost  marked  wlien  tlia  siiiftller  bronchi  are 
involved.  These  ehaiigcs  in  intoneity  may  be  bilateral 
or  limited  to  one  Inug  or  a  ptirtifiu  of  one  luug,  accord- 
ing to  the  morbid  processes. 

The  abnormal  or  ailventitious  aoimds  present  in  dis- 
easea  of  the  hronchi  are  the  dry  and  moist  rales,  accord- 
ing to  the  changes  in  the  bronchi  and  natnre  of  tlicir 
contents. 

Dry  EaleB. — Wh^n  the  Ininen  of  a  bronchus  is  so 
abruptly  narrowed, citber  by  contraction  of  the  muscular 
fibres  (ir  by  thick,  Ifiiacious  secretion,  as  to  produce  con- 
ditions liko  tbosf  of  a  wind  instrument,  as  the  tidal 
air  passes  over  the  obstruction  into  the  relatively  wider 
lumen  beyond,  vibratiims  are  set  iiy  and  a  soimd  pro- 
duced as  in  the  Iaryn.\  at  t!ie  glottis. 

The  character  of  the  sound  will  depend  upon  the 
degree  of  narrowing,  the  size  of  the  tube  and  tie  ftireo 
of  the  enrrent,  and  the  adventitious  sonnd  will  be  added 
to  or  modify  that  made  at  tlie  glottis. 

\Vlien  the  narrowing  is  relatively  sli^t,  the  sonnd 
produced  will  be  of  a  harsh,  blowing,  non-musical 
character,  similar  to  that  made  normally  at  tlie  larynx. 
At  the  surface  it  will  have  a  well-marked  bronchial 
character,  most  iuarke<l  with  expirati<jn,  and  almost 
identical  with  that  heard  when  the  luug  is  consolidated, 
from  which  it  is  differentiated  by  the  signs  noted  by 
percussion  and  palpation.  This  sound  may  occur  in 
bronchitis,  asthma  aiid  pulmonary  tuberculosis.  In  the 
latter  disease  it  may  be  associated  with  more  or  less 
consolidation. 

When  the  narrowing  is  more  marked,  the  soimd  will 
Lave  a  more  musical  quality,  being  a  type  of  stridor 
already  described. 

Wlien  tl]e  constriction  is  in  a  tube  of  the  second  or 
fliird  division,  it  produces  a  deep-toned,  low-pitched, 
musical  sound  (sonorous  rale). 

When  in  the  smaller  tubes,  the  sound  is  shriller, 
higher  pitched,  whistling  (hissing  or  sibilant  riile). 
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The  division  into  sonorous  and  sibilant  rales  is  an 
arbitrary  one,  and  one  type  merges  into  another,  accord- 
ing to  the  size  of  the  tube  and  nature  of  the  obstruction. 

The  dry  rales  are  not  permanent,  being  evanescent, 
appearing  and  disappearing;  now  being  heard  at  one 
place,  then  over  another  area. 

The  effect  of  these  rales  on  the  normal  respiratory 
murmur  varies  according  to  their  number  and  intensity, 
and  whether  or  not  the  constriction  is  so  marked  as  to 
interfere  with  the  movement  of  tidal  air  and  prevent 
the  production  of  the  normal  vesicular  element. 

The  persistence  of  the  vesicular  sound  is  an  important 
diagnostic  sign,  indicating  the  degree  of  obstruction. 
Students  frequently  fail  to  appreciate  the  vesicular 
nnirmur  even  when  present,  as  the  sibilant  and  sonorous 
sounds  are  so  striking  as  to  engross  the  attention. 

The  special  significance  of  these  rales  being  heard  in 
inspiration  or  expiration,  or  limited  to  one  or  the  other, 
will  be  considered  under  the  diseases. 

Moist  Rales. — When  the  bronchi  are  more  or  less  filled 
with  fluid,  there  will  be  present  the  different  varieties 
of  moist  rales  that  have  already  been  described  (page 
115). 

The  conditions  that  produce  dry  and  moist  rales  may 
affect  the  entire  bronchial  tract,  as  in  general  bronchitis, 
or  may  be  limited  to  one  lung  or  to  a  portion  of  a  lobe. 
The  wide  or  limited  distribution  of  the  adventitious 
sounds  is  of  important  diagnostic  value. 

The  Effect  of  Plugging  of  a  Bronchus.  —  Complete 
closure  of  a  bronchus  by  compression  from  without,  as 
by  an  enlarged  gland  or  aneurism,  by  the  plugging 
with  secretions  or  plastic  exudation,  as  in  bronchitis  and 
pn(nimonia,  or  by  a  growth  within  the  tube,  as  in  tuber- 
culosis, produces  marked  diminution  or  complete 
absence  of  the  breath  sounds,  according  to  the  site  of  the 
obstruction.  It  influences  the  production  of  sound  by 
the  tidal  air  and  the  transmission  by  the  tissues.  Vibra- 
tions that  are  present  in  the  column  of  air  are  arrested 
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at  the  point  of  occhiaion,  aud  as  tliere  is  uo  movement 
of  air  beyond  that  point,  no  sound  la  made  at  the  junc- 
tion of  the  alveoli  with  the  infundibuli,  and  conse- 
quently the  vesicular  quality  of  the  respiratory  murmur 
is  wanting. 

Important  changes  occur  in  the  area  tliat  is  supplied 
by  the  occluded  bronchus.  The  air  i)eyond  the  obstruc- 
tion is  rapidly  al)Sorl)ed,  and  when  the  plug  acta  as  a 
ball  valve  the  air  may  be  forced  out  during  expiration, 
but  not  replaced  during  inspiration.  Removal  of  air 
causes  relaxation  of  the  lung,  and  more  or  less  wjmplete 
atelectasis.  As  will  be  shown  later,  this  loss  of  tension 
causes  the  tiastie  to  he  a  poor  conductor  of  vibrations, 
and  tlie  expiratory  portion  will  be  especially  feeble  or 
absent. 

When  a  large  bronchus  is  occluded,  no  sound  will  be 
heard  over  the  portion  supplied,  so  that  even  bronchial 
breathing  may  be  absent  in  complete  consolidation  of  the 
lung,  as  in  cronpoua  pneumonia.  If  a  small  branch 
only  is  involved,  then  feeble  breath  sounds  may  lie  heard 
over  the  affected  area,  and,  the  surrounding  portion  of 
the  lung  being  overdistended,  exaggerated  or  compen- 
Batory  breathing  is  present.      (Fig,  25.) 


(B)    CONDITIONS  MODIFYING  TISSUE  VIEEATION 

AND  THE  CONDUCTION  OF  SOXJND 

BY  THE  TISSUES. 

The  Influence  of  Tension. — The  elaaticitv  of  fhe  tissues 
of  the  rcspinU-nry  tnn-t  and  their  degree  of  tension  bas 
an  innmrtiiut  I'ficct  imt:  only  on  the  intensity,  bnt  also 
on  tlie  quality  anii  (lilcb  of  the  breath  sounds, 

When  the  elasticity  and  tension  are  increased,  the 
tissues  arc  more  easily  influenecd  by  the  aerial  vibra- 
tions present  In  tlic  bronchi  and  air  spaces.  The 
vibrations  are  shorter;  the  tissues  heeonie  lietter  con- 
ductors of  sound;  the  inspiratory  soimd  is  consequently 
more  intense,  has  a  sharper  vesicular  quality  and  the 
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pitch  will  be  slightly  raised.  The  expiratory  sound  is 
louder,  more  intense,  is  longer,  has  a  more  marked  blow- 
ing quality,  often  with  a  suspicion  of  a  bronchial  ele- 
ment. Age  has  an  important  effect  on  the  elasticity  and 
tension  of  the  respiratory  apparatus.  In  the  child  not 
only  is  the  resiliency  of  the  tissues  greater,  but  up  to 
twelve  years  of  age  the  relatively  more  rapid  develop- 
ment of  the  thorax  than  the  lung  causes  the  tension  to 
be  much  greater  than  in  the  adult,  and  is  one  of  the  fac- 
tors that  causes  the  respiratory  sounds  in  children  to  be 
distinctive  enough  to  be  called  "puerile  breathing"  and 
stand  out  as  a  type. 

Exaggerated  or  compensatory  breathing  is  due  to 
increased  tension,  as  well  as  to  changes  in  the  volume 
and  force  of  the  tidal  air. 

With  advancing  years,  and  when  pathological  changes 
occur,  as  in  emphysema,  there  is  a  loss  of  elasticity; 
and,  although  the  lung  may  be  distended  beyond  the 
normal,  there  is  a  lowered  tension,  and  the  respiratory 
sounds  are  feeble  and  lower  pitched;  inspiration  is 
shorter,  while  expiration  is  prolonged. 

Influence  of  the  Increase  of  Tissue  in  the  Walls  of  the 
Bronchi  and  Alveoli  on  the  Respiratory  Sounds. — When 
considering  the  production  of  normal  vesicular  murmur, 
it  was  stated  tliat  the  thin,  membranous  structure 
of  the  walls  of  the  bronchioles  and  alveoli  was  chiefly 
influenced  by  the  vibrations  of  the  air  contained  in 
them ;  also  that  this  tissue  was  a  poor  conductor  of  the 
vibrations  brought  to  it  from  above  through  the  more 
solid  tissues  of  the  walls  of  the  bronchi,  and  that  these 
fact^  accounted  for  the  absence  of  the  bronchial  or 
tubular  sound  in  the  normal  respiratory  murmur. 

When  the  normally  light  membranous  structure  of 
the  periphery  of  the  lung  is  changed  into  denser  con- 
nective tissue,  as  occurs  in  interstitial  or  fibroid  changes 
in  the  interlobular  septa  (in  interstitial  pneumonia, 
fibroid  phthisis  and  certain  types  of  pulmonary  tuber- 
culosis), the  new  tissue,  being  more  homogeneous  with 
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Uie  walla  of  tlie  larger  bronclii,  will  wudiiet  tlie  bron- 
eliial  sound  from  tlio  deeper  portinn  of  the  lung  direct 
to  the  surface.  The  change  may  bo  bo  slight  as  only  to 
give  a  slightly  prolonged  expiration.  The  ear  may 
detect  two  tjites  of  breathing  in  varying  proportions — 
the  normal  vesicular  miirmur  and  an  adiled  bronchial 
element,  most  marked  in  expiration.  This  mixed 
breatliing  is  called  brondio-vesiciilar.  The  proportion 
and  character  of  the  tubular  cjuality  will  depend  npfni 
(a)  the  amount  of  new  tissue;  (b)  the  extent  of  its 
penetration  into  the  lung  and  the  size  of  the  bronchial 
tubes  reached. 

Broncho-vesicular  breathing  varies  from  the  faintest 
tinge  of  tlie  bronchial  sound  to  that  in  which  the  tubular 
Boimd  predominates,  and  the  vesicular  element  can  only 
be  faintly  detected.      (Fig.  25.) 

When  the  air  in  the  alveoli  is  replaced  by  coagulated 
exudate  or  tissue,  as  occurs  in  pneumonia,  hemorrhagic 
infarction  and  tubercular  infiltration,  then  during 
inspiration  the  vesicular  quality  is  abaent,  because  tliere 
is  interference  witti  the  amount  and  force  of  tidal  air, 
and  the  aerial  vibrations  are  unable  to  modify  the  tissue 
vibrations  present.  The  consolidated,  lung,  being  a 
good  conductor,  allows  the  bronchial  sound  present  in 
the  deeper  portion  of  the  lung  to  be  heard. 

When  the  conaohdation  is  very  slight,  the  sound  from 
both  the  normal  and  consolidated  Inng  is  bronglit  to  the 
ear,  so  that  the  only  ciiange  noted  may  be  limited  to  a 
prolongation  of  expiration,  witJi  a  slight  raising  of  the 
pitch,  i.  e.,  the  faintest  type  of  broncho-vesicuiar  breath- 
ing- 

If  the  consolidation  reaches  only  to  tlie  small  bronchi, 
then  the  breathing,  while  bronchial,  is  of  a  soft,  blowing 
quality;  the  pitch  is  raised;  tlio  intensity  corresponds- 
to  the  pitch,  and  the  expiratory  sound  is  prolonged, 
more  tubular  and  higher  pitched  than  tho  inspiratory, 
and  a  short  pause  ia  noticed  between  inspiration  and 
expiration. 
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When  a  medium-aized  tube  is  involved,  tlie  quality 
will  be  more  bronchial;  the  pitch  will  be  higher;  the 
intensity  greater;  the  expiratory  sound  will  be  higher 
pitched  and  longer  than  the  inspiratory,  and  will  have 
a  more  markedly  tubular  character.  This  is  usually 
descrilied  as  bronchial  breathing. 

When  an  entire  lobe  is  involved,  then  the  sound  heard 
ia  tfiat  conveyed  from  tlie  large  bronchi.  It  has  all  of 
the  characteristics  of  that  heard  normally  over  tlie 
trachea,  and  is  called  pure  bronchial,  tubular  or  tracheal 
breathing. 

The  auscultatory  signs  heard  at  the  surface  in  con- 
solidation of  the  lung,  whether  due  to  fibrosis  of  the 
stroma  or  fiUing  of  the  air  spaces,  are  not  always  as 
typical  aa  has  just  been  described. 

When  the  consolidated  portion  reaches  the  surface, 
and  is  immediately  beneath  the  ear,  then  the  breathing 
will  be  typical  of  the  pathological  changes,  but  when  it 
is  deeper  and  is  covered  by  lung  that  is  normal,  or  in  a 
state  of  compensatory  distension,  the  bronchial  element 
may  he  entirely  masked  by  the  normal  or  exaggerated 
breatli  sound  of  the  overlying  portion  of  the  lung,  or  it 
may  be  faintly  detected,  especially  in  expiration,  where 
the  first  part  lias  a  fairly  normal  quality,  hut  the  latter 
part  is  prolonged,  high  pitched,  more  blowing  and 
bronchial.      (Fig-  25.) 

This  type  of  breathing,  according  to  the  intensity  of 
the  bronchial  sound,  as  has  been  described  as  "broncho- 
vesicular  breathing,"  "prolonged,  higli-pitched  expira- 
tion" or  one  of  tlie  types  of  the  so-called  "metamorphos- 
ing breathing." 

The  influence  of  changes  occurring  in  tlie  pleura  on 
the  hi'onchial  hreatliing  of  consolidation  will  l)e  con- 
sidered later. 

Influence  of  the  Increase  in  the  Size  of  the  Air-Oontaining 
Spa,ces  (cavity  formation  and  bronchiectasis) — The  destruc- 
tiim  of  long  tirisuo  and  tlii'  fnrmal.inn  nf  cnvities,  which 
at  least  pnrtly  empty  and   euniiect  freely  wit" 
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I  bronchus,  cause  a  modification  of  tlie  broiicliial  breath- 

[  ing,  Tvliieh  is  called  cavenwiis  or  amphoric,  according  to 
tlie  dimensions  of  the  cavity,  tlio  condition  of  tho  tissue 
forming  its  walls  and  the  size  of  the  bronchus  opening 
into  it 

Much  coufusion  will  be  avoided  if  it  be  remembered 
that  tubular,  cavenioua  and  amphoric  are  all  types  of 
bronchial  breathing;  tliat  thoy  vary  in  degree,  and  often 
approach  each  other  in  character.     While  they  have  a 

I  general  reseniblau«^,  the  differentiation  is  made  by  the 

I   quality  and  pitch  of  the  sound. 

The  brouchial  sound  that  is  brought  to  the  cavity  is 
resonated,  as  when  one  blows  over  the  mouth  of  a  bottle, 
TlVhen  the  walla  of  the  cavity  are  flaccid  and  of  low  ten- 

I   sion,  a  peculiar  hollow  sound  is  produced,  which  is 

'  called  cavn-nous.  The  inspiratoiy  portion  is  soft, 
blowing,  hollow,  but  less  tubular,  and  lower  pitched 

I  than  the  tracheal  sound.  The  expiratory  is  more  blow- 
ing, wavy  or  puffy;  tlie  pitcli  is  lower  than  that  of  the 
inspiratory,  which  distinguishes  it  from  bronchial 
breathing,  in  which  the  pitch  of  expiratory  is  higher 
than  that  of  the  inspiratory  sound. 

The  sound  heard  over  the  trachea,  behind,  serves  as  a 
standard  for  bronchial  breathing  with  whicii  to  compare 
doubtful  cavernous  breathing. 

When  the  walls  of  a  cavity  are  rigid  and  tense,  as 

I  when  composed  of  dense,  fibrous  tissue,  when  sur- 
rounded by  consolidated  lung,  or  when  lioimd  to  the 
chest  wall  by  firm  pleuritic  adhesions,  the  sound  pro- 
duced is  amphoric. 

It  is  a  hollow,  blowing  sonnd,  similar  to  the  eavern- 
oua,  but  has  a  harsh,  metallic  or  alight  echo  quality. 
The  tubular  element  is  more  marked,  but  less  than  in 
bronchial  breathing,  and  the  expiratory  sound  haa  a 
lower  pitch  than  that  of  inspiration. 

Tlie  terms  cavernous  and  amphoric,  need  to  designate 
the  breath  soimd,  heard  over  cavities,  are  sometimes 
uncertain  in  their  application,  owing  to  the  individual 
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iiitor])r(*ttiti<)ii  of  the  sound  heard.  This  is  due  to  the 
fact  that  the  walls  of  cavities  vary  in  tension.  A  type 
of  breath  sound  is  frequently  heard  which  has  the  quali- 
ties of  the  cavernous  and  amphoric  breathing  in  vari- 
ous de^r(*es,  and  may  l)e  called  caverno-amphoric  or 
am])horo-cavernic,  as  either  tyjx^  predominates. 

When  the  cavity  is  filled  with  fluid  or  the  bronchus 
leading  to  it  is  occluded,  cavernous  or  amphoric  breath- 
ing may  be  abs(uit,  either  temporarily  or  permanently. 

When  a  bronc^hiis  opens  freely  into  the  pleural  cavity 
filled  with  air,  a  peculiar,  intense  type  of  amphoric 
breathing  is  heard.  This  has  been  called  the  "lung 
fistula  sound." 


(C)    CONDITIONS  MODmriNG  VOCAL  RESONANCE. 

The  (lifTereiice  in  the  sounds  heard  over  the  chest 
when  a  ])ers()n  breathes, wliis]x>rs  or  speaks  depends  upon 
tli(5  eliara(*ter  of  the  vibrations  made  at  the  glottis. 

Whispered  Voice  or  Whispered  Resonance. 

In  or(l(*r  to  intensify  the  sound  made  at  the  larynx, 
the  ])jitient  may  be  instructed  to  breathe  noisily,  or, 
wliut  is  better  still,  to  whisper  with  different  degrees 
of  loudness.  The  whis])ered  voice,  in  addition  to  being 
mon^  intense^  than  the  breath  sound,  gives  the  articu- 
late eh^nents  of  s]K*ecli — the  consonants.  The  clearness 
with  which  they  are  heard  over  the  different  regions  of 
the  chest  indicates  the  extent  and  degree  of  the  changes 
that  have  occurred  in  the  power  of  the  lung  to  conduct 
sound  to  the  surface. 

The  whispered  voice  is  heard  with  expiration,  and 
when  ])atients  are  too  weak  to  take  deep  breaths  we  can 
increase  the  intensity  of  the  sound  heard  on  expiration 
without  exhausting  the  pati(*nt  by  having  him  whisper. 

Normally,  tlu^  whis])ered  words  are  conveyed  to  the 
ear  as  soft,  diffuse,  indistinct  sounds.     Over  those  por- 
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tious  of  the  lung  where  traclieal,  laryngeal  and  bronchial 
breathing  normally  exist,  the  whispfred  words  are  board   ' 
with  greater  distinetneas,  and  the  words  will  be  recog- 
nized more  or  less  completely. 

Conduction  of  the  wbispt'rcd  voiec  will  be  increased 
or  diminished  in  the  same  niaiuiei'  and  under  like  condi- 
tions as  the  breath  sounds.  It  is  eai^ecially  valuable  to 
deteitnine  the  presence  of  a  alight  amount  of  consolida- 
tion, when  the  whispered  words  will  be  brought  to  the 
ear  with  increased  diatinctnesa. 

As  consolidation  increasea  in  extent  and  involves  the 
larger  tubes,  the  whispered  words  become  more  and 
more  diatinct,  until  it  is  possible  not  only  to  recognize 
the  whispered  words  or  nnmbers  (whjsper-bron- 
chophony),  but  also  to  detect  the  articulate  parts  of 
speech,  as  the  consonants  f wli is ]ier- pectoriloquy). 


The  Spoken  Voice  or  Vocal  Resonajice. 

The  vihratlona  of  the  sjioken  voice  are  so  ]>owerful 
as  to  iniliience  the  entire  amount  of  air  within  the 
bronchi  and  alveoli,  so  that  they  are  not  only  heard  at 


bronchi  and  alveoli,  so  that  they  are  not  only  heard  at      ■ 

tthe  periphery  as  normal  resonance,  but  are  also  felt  as  ^^^1 

fremitus.     The  open  bronchi,  with  their  tense,  elastie  ^^^| 

walls,  act  as  speaking  tubes,  and  the  sound  made  at  the  ^^H 

glottis  is  modified  in  its  conduction  to  tlie  surface,  as  ^^^ 


follows:  (1)  By  reflection,  reverlwration  nr  echo 
vrithin  the  tubes,  so  tliat  confusion  of  the  sound  occurs. 
(2)  By  diffusion  in  the  ramifications  of  the  bronchi 
and  alveoli,  ao  tliat  it  ia  weakened  or  Ipsa  intense. 

In  the  larynx  and  trachea  little  change  occurs  in  the 
sound,  except  that  the  consonants  are  not  heard  as 
distinctly,  but  the  intensity  of  the  sound  aeema  to  be 
slightly  greater  than  at  tlic  mouth. 

In  the  larger  bronchi,  as  hoard  over  the  sternum  and 
parasternal  |)ortion  of  the  infraclavicular  space  in  front, 
and  upper  portion  of  tlie  interscapular  space  behind,  the 
Bound  is  more  indistinct,  the  woi-ds  are  blurred,  but  still 
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distinguishable,  and  the  pitch  of  the  sound  is  slightly 
higher  than  in  the  trachea. 

This  sound  is  called  "normal  bronchophony,"  and 
may  be  heard  over  other  regions  of  the  chest  when  con- 
solidation of  the  lung  tissue  transmits  it  unmodified  to 
the  surface. 

With  each  division  of  the  bronchi  the  sound  is  still 
further  reflected,  confused  and  weakened,  as  were  the 
breath  sounds,  until  at  the  surface  of  the  lung  the 
articulate  parts  of  speech  are  absent ;  the  words  are  not 
distinguishable,  and  it  becomes  an  indistinct  humming, 
buzzing  sound,  nonnal  vocal  resonance, 

Normal  vocal  resonance  will  vary  in  individuals, 
according  to  the  character  of  the  voice,  as  has  been 
mentioned  under  "Palpation." 

It  will  be  influenced  by  the  same  changes  in  the 
bronchi  and  alveoli  that  modify  breath  sounds  and  the 
fremitus  of  palpation. 

Vocal  resonance  may  be  absent,  feeble  or  exaggerated. 
Just  as  in  proportion  to  the  pulmonary  consolidation, 
the  expiratory  part  of  the  respiratory  murmur  varies 
in  intensity,  pitch  and  quality,  from  the  faintest 
suspicion  of  bronchial  sound  up  to  pure  bronchial 
breathing,  so  vocal  resonance  varies  in  the  clearness 
with  which  the  articulate  sounds  are  heard  from  a 
slight  increase  of  normal  resonance  up  to  bronchophony, 
where  the  words  are  heard  more  or  less  distinctlv,  but 
confused  and  associated  with  vibrations  of  the  chest 
wall. 

Pectokiloquy^  as  its  name  implies,  sounds  as  if  the 
patient  was  speaking  directly  through  the  chest,  or  as  if 
we  were  listening  directly  over  the  larynx  tlirough  a 
solid  medium,  as  a  block  of  wood.  It  is  an  exaggerated 
form  of  bronchophony.  It-s  characteristic  feature  is  the 
remarkable  distinctness  with  which  the  consonants  of 
the  s])()koii  words  are  heard.  It  is  best  detected  with 
the  whis])ored  voice,  as  there  is  less  confusion  from 
reverberation. 
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Pecrti)ril(M|iiy  is  heard  over  consolidated  lung  that  is 
in  a  high  state  of  tension,  and  that  extends  to  tJie  largo 
bronchi. 

Over  puhuouary  cavities  two  kinds  of  spoken  and 
whispered  resonance  are  heard:  (n)  cavomons  and  (h) 
amphoric. 

Caverkous  kesdnance  is  produced  in  cavities  with 
thin,  lax  walls.  It  ia  a  type  of  bronchophony.  The 
sound  is  hollow,  low  pitched,  and  has  a  puffing,  blowing 
character.  With  the  spoken  voice,  tho  words  are  con- 
fused, having  a  slight  eiilio  qnalily.  With  the  whispered 
voice,  the  words  are  more  distinct,  but  not  articulate. 

Ampiiohic  resonance  occurs  in  cavities  with  tense 
walls,  and  is  usually  associated  with  amphoric  brpath- 
iug.  The  sound  is  a  type  of  ]K>ctorito([ny,  in  that  it  ia 
distinctly  articulate,  witJi  a  hollow,  ringing,  well-marked 
ecJio  quality  and  high  ]iitcli. 

^oopiiONY  is  a  form  of  vocal  resonance  that  occurs 
in  certain  stages  of  effusion  in  the  pleural  sac.  The 
voice  18  not  as  intense  as  in  broncliophony,  bnt  ia  high 
pitched,  tremnlous,  with  a  marked  nasal  sound,  so  that 
it  has  been  compared  to  the  bleating  of  the  goat;  but  it 
is  more  like  tlie  voice  of  a  person  witli  a  cleft  palate. 
It  is  not  associated  with  increased  vocal  fremitus.  The 
condition  of  the  lung  allowing  its  production  will  be 
considered  undi-r  "Plcnrisy  with  Effusion." 


Auscultation  of  the  Cough. 

The  sound  produced  by  coughing  is  frequently  util- 
ized in  diagnosis,  but  it  is  not  as  reliable  as  vocal  reso- 
nance. In  tlio  normal  lung  it  is  heard  at  the  surface  as 
an  indistinct,  sharp  sound,  accompanied  by  sudden  movo- 
ment  of  the  chest  wall,  due  to  the  action  of  the  expira- 
tory mtiselos.  In  varying  degrees  of  pulmonary 
consolidation  and  in  cavities  it  has  been  named  bron- 
chophonic,  cavernous  and  amphoric  cough,  having  the 
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same  features  as  vocal  resonance  under  similar  condi- 
tions. 

On  account  of  the  forcible  expulsive  power  of  eough, 
a  larger  amount  of  air  than  usual  is  driven  out  of  tiie 
lung,  and  the  succeeding  inspiration  is  correspondingly 
increased  in  volume.  This  allows  slight  changes  in  the 
bronchi  and  pulmonary  tissue  to  be  detected  by  the 
character  of  the  vesicular  murmur.  "A  post-tussive 
suction  sound"  or  "india  rubber-ball  sound"  is  frequently 
heard  with  the  inspiration  immediately  after  the  cough 
when  cavities  with  soft,  yielding  walls  are  present.  It 
is  a  sucking,  semi-sonorous,  low-pitched  sound,  usually 
accompanied  by  a  few  mucous  clicks  or  medium-sized 
moist  rales.  It  is  a  very  important  and  reliable  sign  of 
cavity  formation. 

Coughing  has  a  marked  effect  on  moist  rales.  When 
the  fluid  contents  of  the  tube  are  dislodged,  it  may  cause 
them  to  disappear  entirely,  or  to  change  small  rales  to 
those  of  larger  size.  When  the  secretion  is  in  small 
cavities,  with  more  or  less  occlusion  of  the  bronchial 
tubes  leading  to  them,  no  rales  may  be  detected  during 
quiet,  or  even  forcible,  breathing,  but  are  heard  after 
coughing. 

The  Bell  Sound^  Bell  Tympany^  or  Coin  Reso- 
nance.— In  pneumothorax,  or  when  a  large  cavity  is 
present  in  the  lung  close  to  the  surface,  if  percussion  is 
made  on  the  anterior  portion  of  the  chest  with  two 
coins  while  the  auscultator  listens  behind,  there  is  heard 
over  the  affected  area  a  distinct  ringing  bell-  or  anvil- 
like sound.  In  order  that  this  air-containing  space  may 
act  as  a  resonator,  it  is  necessary  that  it  be  of  a  certain 
size,  with  tense  walls. 

Veiled  Puff. — This  is  a  short,  high-pitched,  pufBng 
sound,  which  is  added  to  the  inspiratory  murmur  toward 
the  end  of  inspiration.  It  has  been  considered  diag- 
nostic of  small  sacculated  bronchiectatic  cavities. 


ArSCUl.TATIfiy. 


(D)    DirLUENCES  OF  CHANGES  IN  THE  PLEURA 
ON  THE  BREATH  SOUNDS. 

The  noniiftl  pleura,  being  very  thin  and  almost  horao- 
geneons  with  the  tissue  of  the  walls  of  the  alveiiH,  Joea 
not  affect  the  transinisainn  tif  the  respiratory  sounds. 
When  the  pleura  is  tliinly  covered  with  a  sticky  aecre- 
tioii,  different  varieties  of  friction  aounda  are  heard, 
which  may  mask  the  pulmonary  sound. 

When  the  pleural  changes  cause  pain  on  breathing, 
movement  of  the  affected  side  is  restricted,  and  there  is 
a  corresponding  decrease  in  the  intensity  of  the  vesicular 
murmur.  Generally  all  increase  in  tlie  thickness  of  the 
pleura,  whether  from  plastic  exudation  or  interstitial 
changes,  interferes  with  the  transmission  of  vibrations 
to  tlie  surface,  and  iiifiuenees  the  intensity  of  the  lireatli 
sounds. 

"The  motion  of  sound,  like  all  other  motion,  is 
enfeebled  by  its  transmission  from  a  light  body  to  a 
heavy  one"  (Tyndall),  so  that  the  vibrations  in  the 
thin  membranous  walls  of  the  alveoli  are  transformed 
into  vibrations  in  the  thickened  jdeura,  with  loss  in 
their  intensity  which  is  proportionate  to  the  change  in 
the  homogeneity  or  density  of  the  pleura. 

Change.s  in  the  pleura,  especially  the  pulmonary  por- 
tion, which  render  it  leas  clastic  or  distensible,  curtail 
the  normal  inspiratory  enlargement  of  the  lung,  and 
thus  decrease  the  anioimt  and  force  of  tidal  air  and 
enfeeble  the  breath  sounds.  This  effect  is  especially 
marked  over  the  apices  and  lower  borders  of  the  lungs. 

Collections  of  fluid,  air  or  the  formation  of  new 
growths  in  the  pleural  sac  separate  more  or  less  widely 
the  two  surfaces  of  the  pleura,  and  allow  the  lungs  to 
retract.  This  produces  loss  of  tension  in  the  pulmonary 
tissue  and  weakens  the  vibrations  at  the  surface  of  the 
lung,  so  that  the  breath  soimds  are  heard  very  feebly 
or  not  at  all. 

The  occurrence  of  bronchial  hroatliing  and  a-gophony 


i 


140  THE  RESPIRA  TOR  Y  SYSTEM. 

at  the  upper  level  of  the  fluid  effusions  will  be  explained 
under  "Pleurisy  with  Effusion." 

Adhesions  between  the  two  surfaces  of  the  pleura 
may  cause  marked  decrease  in  the  breath  sounds  by 
preventing  normal  movements  and  limiting  expansion. 

^V^len  pleural  adhesions  keep  the  pulmonary  tissue 
tense,  or  are  associated  with  increase  of  pulmonary  tis- 
sue, as  occurs  in  interstitial  pneumonia  and  the  fibroid 
type  of  phthisis,  they  may  form  homogeneous  bands  of 
connection  between  the  ribs  and  the  bronchi,  and  so 
permit  the  breath  sounds  to  be  heard  where  ordinarily 
they  are  absent. 


(E)    INFLUENCE  OF  THE  THORACIC  WALL 
ON  BREATH  SOUNDS. 

The  bony  thorax  acts  as  a  sounding  board  for  the 
vibrations  conveyed  to  it,  and  influences  the  intensity 
of  the  breath  sounds  according  to  its  elasticity.  At  the 
same  time,  by  its  rigidity,  it  affects  the  movement  of  the 
ribs  and  modifies  the  amount  of  tidal  air  and  the  inten- 
sity and  duration  of  the  vesicular  murmur. 

The  inspiratory  portion  of  respiration  being  a 
muscular  act,  its  intensity,  duration  and  rhythm  are 
easily  modified  by  changes  affecting  the  muscles. 

The  rhythm  may  become  irregular,  jerky  or  inter- 
rupted through  the  imperfect  or  irregular  contraction  of 
the  ordinary  muscles  of  inspiration.  It  may  be  due  to 
nervousness  of  the  patient,  disease  of  the  nervous  sys- 
tem or  of  the  muscles  themselves,  or  to  pain  either  in  the 
chest  wall  or  in  the  pleura. 

Expiratory  movement,  although  normally  a  passive 
act,  may  be  altered  by  the  muscles  of  expiration  in  the 
same  manner  as  inspiration. 

The  thickness  of  the  soft  parts  will  also  affect  the 
(•l(»arness  with  which  the  respiratory  sounds  are  heard, 
ill  a  manlier  similar  to  its  effect  on  vocal  fremitus.  (See 
'a^llpation.") 


CHAPTER    VII. 


DIAGSaSIS  OP'  DWEAHES  (IF  KfcXI'IRATORY  TRACT. 


BEONCHITIS. 

Bbonchitib  is  an  iiiflammatiou  of  the  different  tis- 
sues of  the  bronchial  tubes.  It  may  be  acute  or  chronic. 
It  may  involve  a  limited  portion  only,  as  the  large  tubes, 
or  the  entire  bronchial  tract  Primary  acute  bronebitia 
usually  affects  tbe  bronchi  of  both  Inngs  to  a  nearly 
equal  extent  Accompanying  or  prc-oxi&tent  disease  of 
tlie  lung  causes  the  bronchitis  to  be  limite<l  to  a  portion 
of  one  lung  only,  or  t'l  be  uiucli  more  intcnwe  on  imc  side 
than  on  the  otlier. 

Acute  Bronchitis. 

The  physical  signs  present  in  acute  lironchitia  depend 
on:  (1)  The  size  of  the  bronchial  tubes  involved. 
(2)  The  nature  and  extent  of  the  changes  in  tbe  mucous 
membrane.  (3)  The  character,  amount  and  distribu- 
tion of  the  secretion  or  exudation  present  in  the  bronchi. 
(4)  The  influence  of  clianges  in  the  mucous  membrane, 
and  the  prpsence  of  secretion  on  the  movement  of  air  in 
the  bronchi. 

As  the  liunen  bronchial  tube  has  a  most  important 
bearing  on  the  intensity  of  the  physical  signs  and  the 
gravity  of  the  disease,  it  furnishes  a  basis  for  classifica- 
tion of  the  varieties  of  bronchitis.  Acute  broneliitia 
may  be  dividcl  into : 

A.  Bronchitis  of  the  Larger  Tubes.  —  This  includes 
involvement  of  the  trachea  and  tlic  larger  cartilaginous 
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tnlK»H,  wlioHc  (liainotor  is  so  great  that  the  tumefaction 
of  tlio  Trnicf)iis  meinl)rane  and  the  presence  of  more  or 
less  fluid  secretion  or  inflammatory  exudation  does  not 
cause  marked  obstruction  or  interference  with  the 
movement  of  air. 

B.  Bronchitis  of  the  Middle-Sized  Tubes. — ^An  inflam- 
mation of  tlie  medium-sized  and  smaller  cartilaginous 
tulx^s,  whose  himen  is  narrowed  to  a  greater  or  less 
extent,  with  a  more  or  less  interference  with  the  move- 
ment of  air  and  a  corresponding  production  of  physical 
signs.  tSynonymfi, — Simple  bronchitis,  acute  bronchial 
catarrli. 

C.  Bronchitis  of  the  Smaller  Tubes. — An  inflammation 
of  the  smallest  cartilaginous  and  non-cartilaginous 
tubes  down  to  the  lobular  bronchioles,  and  character- 
ized by  marked  obstruction  of  the  bronchi  and  imperfect 
ventilation  of  the  lung.  Synonyms. — Acute  capillary 
bronchitis,  acute  suffocative  catarrli. 

D.  Bronchitis  of  the  Smallest  Tubes,  including  lobular 
bronchi,  and  extending  into  the  intralobular  bronchioles 
and  air-passages,  with  tendency  to  lobular  consolidation. 
This  is  characterized  by  extreme  interference  with  pas- 
sage of  tidal  air  to  and  from  the  alveoli,  with  imperfect 
oxygenation  of  the  blood.  Synonyms, — Capillary 
bronchitis  of  infancy  and  old  age;  capillary  bronchitis 
with  broncho-pneumonia;  peripneumonia  nothia. 

PiiYSTCAT.  Signs. — As  the  classification  of  bronchitis 
given  above  is  largely  arbitrary,  and  as  we  rarely  find 
the  disease  limited  to  the  different  divisions  of  the 
bronchi,  so  also  the  physical  signs  that  are  present  in 
one  variety  of  bronchitis  merge  more  or  less  into  those 
of  the  other  varieties.  It  is  best  to  compare  the  physical 
signs  of  the  different  varieties. 

Inspection. — A.  Bronchitis  of  the  Larger  Ttib^s. — 
As  there  is  neither  change  in  the  pulmonary  tissue  nor 
interference  with  the  movement  of  air  throup^h  the 
bronchi,  there  is  no  alteration  in  the  shape  and  size  of 
the  thorax.    The  respiratory  movements  may  be  slightly 
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r increased,  both  in  frequency  and  deptli,  Imt.  tlip  Iwo 
sides  move  Bjmuietrically,  and  expaiiBi'mi  ia  full  und 
free. 
S.  Bronchitis  of  the  Middh-sized  Tubes. — ^In  mild 
cases  no  change  is  noted  in  the  size  or  form  of  the 
tliorax,  and  the  respiratory  movements  are  but  slightly 
increased  in  force  and  fretjnency.  In  severe  eases,  in 
proportion  to  the  narrowing  of  tlie  lumen  of  the  bronchi 
by  inflammatory  swelling  or  accretion  and  interference 
witb  the  free  movement  of  air,  the  respiratory  move- 
ments are  luore  rapid  and  laliored,  expansion  being 
restricted  when  tubes  of  amaller  calibre  become  involved 
and  the  above  signs  become  increased  in  intensity. 

C.  Bronchitis  of  Smaller  Tubes. — There  is  a  marked 
movement  of  the  upper  portion  of  the  chest,  with  violent 
action  of  the  accessory  inspiratory  muscles;  the  oxpan- 
aion  of  the  chest  is  chiefly  confined  to  upper  portion; 
there  is  loss  of  expansion  in  lower  portions  of  the  chest, 
and  diaphriL^atic  action  is  re-stricted.  As  the  case 
becomes  more  severe,  and  the  interference  with  the 
movement  of  air  through  the  small  bronchi  becomes 
more  marked,  two  types  of  dyspncea  may  develop. 

(1)  Inspiratory  Dyspncea.  In  this  form  the  greatest 
interference  is  with  air  passing  into  the  alveoli ;  the 
action  of  the  accessory  nuiacles  of  inspiration  is  espe- 
cially great,  causing  marked  elevation  of  the  upper  por- 
tion of  the  cbest,  while  the  partial  vacuum  that  is  pro- 
duced in  the  lower  portion  of  tlie  lung  causes  depression 
of  the  intercostal  spaces,  loss  of  expansion  of  tiie  lower 
portion  of  the  thorax,  and,  in  infants  and  yonng  chil- 
dren, yielding  of  the  chest  walla,  depre-saion  of  the  lower 
ribs  and  retraction  of  the  abdomen. 

(2)  Expiratory  Dyspncea.  In  this  form  entrance  of 
air  into  the  alveoli  is  fairly  free,  and  the  chief  difficulty 
is  with  the  tidal  air  passing  out  of  the  alveoli,  due  to 
plugging  of  the  smaU  bronchi  with  secretion  or  to 
spasm  of  the  bronchi  themselves.  This  gradual  over- 
filling of  the  alveoli  (acute  emphysema)  causes  enlarge- 
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ment  of  the  tJiorax;  tlie  movements  of  inspiration  are 
short  and  followed  by  a  pause,  while  tlioae  of  expiraticHi  J 
are   prolonged    and   labored.      During   expiration   tie 

accessory  muscleB  are  brought  into  play,  and  there  is 
bulging  of  the  intercostal  ajmces  and  supraclavicular 
fossa. 

D.  Bronchitis  Involving  Ike  Lobular  Bronchioles  a 
Alveoli. — ^The  cyanosis  is  more  marked ;  the  respirations 
are  rapid ;  from  thirty  to  forty,  and  may  reach  sixty,  osj 
even  more,  per  minute.  The  dyspnosa  ia  chiefly  inspira 
tory,  with  deep  depression  of  the  supraclavicular  fosga 
and  intercostal  spaces,  and,  as  tlie  bases  of  the  limgs  ar( 
chiefly  involved  in  children,  there  ia  marked  drawing  ii 
of  the  lower  ribs,  ensiform  cartilat^  and  epigastrium. 

Palpation. — A.  Bronchitu  of  Large  Tubes. — Sur^ 
face  temperature  slightly  raised ;  respiratory  movements 
normal    (free,    rhythmical    and    symraetrica]) ; 
fremitus  normal,  except  when  larynx  is  also  involved 
when  it  is  reduced  in  direct  ratio  to  the  htiskinesB  ( 
the  voice. 

B.  Bronchitis  of  Middle-sized  Tubes. — In  mild  cz 
the    respiratory    movements    and    vocal    fremitus 
within  range  of  normal.     In  severe  cases,  with  marked 
congestion  and  timiefaction  of  the  mucous  membrane 
and    thick,    tenacious    secretion,    the    movements 
slightly  more  rapid  and  somewhat  labored,  voeal  i 
nance    is    diminished,    and    when    large    bronchi    fa% 
plumed,   there   ia   restricted  motion   over   portion 
lungs  supplied  by  occluded  tube^  and  absence  of  v 
fremitus.     Rhonchal  fremitus  is  sometimes  present. 

C.  Bronchitis  of  Smaller  Tubes.— ~ln  mild  cases  voot 
fremitus  may  be  normal  or  slightly  diminished. 
Severe  eases,  in  proportion  to  the  obstruction,  the  tGOTffi 
ments  will  be  rapid  and  labored,  and  vocal  fremittij 
feeble  or  even  absent.  In  children,  and  sometimes  i~ 
adults  with  thin,  elastic  chest  walls,  rhonchal  fremitiii 
is  present 

D.  Bronchitis  Involving   Smallest   Bronchioles  atu 
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Alveoli. — ^Vocal  fremitus  is  diminished,  or  oven  altsent, 
wlieii  obstruction  is  extreme.  Whcu  iuflaiumatiou  lias 
extended  to  the  alveoli,  causing  consolidiitiona  of  lung 
(bronelio-pneumonia)  close  to  the  costal  surface,  vocal 
fremitus  may  be  increased. 

Peecdssion.— ^ .  Bronchitis  of  the,  Large  Tubes. — 
As  there  is  no  change  in  tlie  structure  or  tension  of  the 
pidmonary  tissue  or  size  of  the  air-containing  spacea, 
porciission  sound  will  be  normal  in  quality,  intensity, 
pitch  and  duration. 

~,  Bronchitis  of  the  Middle-sized  Tufcefi.— Pereus- 
Bifm  sound  is  normal  unless  one  of  the  tubes  is  plugged. 
If  the  jxirtion  of  lung  supplied  by  occluded  broncbua 
'i  in  contact  with  costal  surface,  the  percussion  sound 
'ill  have  a  alight  tyrajianitic  ijiiality.  If  the  suriound- 
ing  portion  of  tlie  lung  that  is  in  state  of  cumpensatory 
emphysema  is  reached  by  percussion,  tbe  sound  will  be 
'  hyper-resonant. 

C.  Bronchitis  of  Smaller  Tubes. — In  mild  cases 
slight  dullness  in  percussion  may  be  present  over  lower 
portion  of  lung.  In  severe  eases  over  portion  of  chest 
which  is  in  a  state  of  more  or  leas  compensatory 
«mphyaema,  there  is  a  varying  degree  of  byper-reso- 
aiance,  while  over  the  lower  portion,  wbcn  there  is 
Inspiratory  dyapncea,  imperfect  expansion,  ci>llection 
*f  secretion  in  bronchioles  and  alveoli,  with  partial 
collapse  of  the  lung;  there  ia  dullness,  with  slight 
^mpanitic  quality.  WHien  the  dyapncea  is  expiratory, 
^th  distension  of  the  alveoli,  tbero  is  byper-resouanee. 

D.  Bronchitis  Involving  Bronchioles  and  Alveoli— 
!)vBr  areas  of  secondary  bronchial  pneumonia,  if  near 
he  surface  and  of  suiiieient  size,  the  percussion  ia  dull 
n  proportiim  to  the  extent  of  consolidation.     As  sur- 

funding  vesicles  are  frequently  in  a  state  of  collapse, 
l3ie  note  may  lie  dull,  with  tympanitic  quality.  When 
.the  consolidated  area  is  small  and  overlapped  by  dis- 
tended eniiibysi'uiatona  lobules,  the  percussion  note  may 
be  normal  ur  hyper-resonant. 
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Auscultation. — A .  Bronchitis  of  Large  Tubes. — In 
mild  cases  there  is  no  change  in  normal  breath  sounds. 
In  the  more  severe  types  of  the  disease,  during  the  dry 
stage,  the  normal  tubular  sound  heard  over  the  trachea 
and  large  bronchi  has  a  harsher  quality,  due  to  the 
slight  narrowing  of  the  tubes.  When  secretion  is 
present,  if  tenacious,  it  may  produce  local  narrowing, 
causing  coarse,  sonorous  rales.  If  the  secretion  is  more 
liquid,  a  few  large  moist  or  mucous  rales,  which  are 
easily  removed  by  coughing,  may  be  present.  In  the 
adult  marked  auscultatory  signs  are  the  exception;  in 
children  they  are  present  more  frequently.  Vocal 
resonance  is  unchanged. 

B,  Bronchitis  of  Medium-sized  Tubes. — In  mild 
cases  the  breath  sounds  over  the  lung  are  normal,  except 
that  during  the  dry  stage  the  quality  is  slightly  harsher 
and  the  expiratory  part  of  the  sound  is  longer,  but 
unchanged  in  quality  and  pitch.  When  the  amount  of 
fluid  present  in  the  tubes  is  fairly  abundant,  large  and 
medium-size  liquid,  bubbling  rales  are  heard  during 
both  inspiration  and  expiration.  In  more  severe  cases, 
when  the  lumen  of  the  bronchi  is  narrowed  by  the  con- 
gested and  swollen  mucous  membrane  during  the  dry 
stage,  the  respiratory  murmur  is  less  intense  than  nor- 
mal (luring  inspiration,  while  in  expiration  it  is  pro- 
longed and  has  a  faintly  sonorous  quality,  which  may 
be  mistaken  for  a  type  of  bronchial  breathing.  From 
this  it  is  differentiated  by  being  heard  over  both  lungs 
and  by  the  absence  of  the  associated  signs  of  consolida- 
tion, dullness  and  increased  vocal  fremitus.  When  the 
fluid  is  abundant  and  tenacious,  sonorous  and  sibilant 
rfiles  and  rlionchi  are  present.  These  adventitious 
sounds  may  mask  the  respiratory  murmur ;  they  are  apt 
to  be  inconstant,  are  easily  changed  in  character  by 
coughing  and  deep  breathing,  and  are  heard  over  both 
lungs  with  equal  intensity.  When  the  secretion  is  more 
licpiid,  dry  rales  are  less  prominent,  and  heard  chiefly 
over  the  up^x^r  portion  of  the  lung,  while  large  and 
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'diura-sized  liquid,  bubbling  rales  predominate.    Tliey 

are  most  abimdaiit  at  t!io  base,  as  the  secretiou  tends  t-o 
prravitate  to  the  mnat  depeudent  portion  of  the  lung, 
especially  in  children  and  feeble  adults.  As  the 
smaller  tubes  become  iurolved,  either  by  extension  tyl  the 
inflammation  or  by  gravitation  of  the  secretions  into 
L,  the  dry  rales  become  more  sibilant  and  the  moist 
nlles  finer  and  more  crepitating.  Vocal  resonance  is 
normal  or  slightly  diminislicd. 

C.  Bronchitis  of  the  Sma-Uei-  Tubes.- — The  respiratory 
murmur  may  show  very  little  change  during  the  dry 
Stage ;  the  intensity  of  inspiratory  sound  is  diminished, 
the  quality  being  somewhat  harsher  and  dry,  the  pitch 
unchanged.  The  expiratory  sound  is  more  intense 
than  that  of  inspiration ;  the  sound  is  prolonged,  and 
may  have  a  harshor,  blowing  quality.  When  liquid  is 
present,  sibilant  rales  and  smaller  mucous  rales  accom- 
pany both  sounds.  In  direct  projrortion  to  the  severity 
of  the  case,  the  respiratory  sounds  are  diminished  in 
intensity,  and  may  be  obscured  and  replaced  by  hissing, 
sibilant  rales  and  small  liquid  rales  and  crepitations. 
As  the  secretion  accumulates  in  the  bronchi,  it  tends  to 
gravitate  to  the  lower  part  of  the  lung,  so  that  over  this 
portion  the  small,  bubbling  and  crepitating  rales  will  }xi 
moat  marked,  while  over  the  upper  portion  of  the  lune 
the  moist  rales  will  be  coarser  and  the  sibilant  rales 
more  abundant. 

D.  Bronchitis  Involving  the  Lobular  Bronchiolef  and 
Alveoli. — Extension  of  inflammation  into  the  lohnlar 
bronchioles  and  alveoli  (broncho-pneumonia)  is  shown 
by  the  more  or  less  intense  bronchial  quality  of  the 
'breath  sounds,  especially  marked  during  expiration; 
the  rales  heard  over  the  areas  of  bronchial  breathing  are 
finer,  more  ringing  or  crepitating  than  tJiose  heard  in 
simple  bronchitis,  and  are  most  abundant  juat  at  the  end 
of  inspiration.  Vocal  resonance  is  increased  over  areas 
of  consolidation, 

DUEerential  DiagnosiH. — The  diagnostic  features  of  the 
different  varietiea  of  acute  bronchitis  are:     (1)  There 


148  THE  RESPIRATORY  SYSTEM, 

is  a  bilateral  distribution  of  all  the  physical  signs.  (2) 
In  projx)rtion  to  the  severity  of  the  disease,  the  smaller 
bronchi  become  involved,  giving  more  marked  physical 
signs  over  the  lower  portion  of  the  chest.  (3)  The 
physical  signs  detected  are  those  due  to  changes  in  the 
bronchial  tubes  only,  L  e.,  the  presence  of  rales  of  vary- 
ing size  and  interference  with  the  movement  of  tidal  air. 

The  diseases  with  which  acute  bronchitis  is  most 
liable  to  be  confounded  are : 

Broncho-Pneumonia  (Acute  Catarrhal  Pneumonia). — Tn 
both  diseases  the  signs  are  bilateral,  most  intense  at 
the  base  of  the  lung,  and  there  are  numerous  rales.  But 
in  broncho-pneumonia  there  is  not  the  same  uniformity 
of  distribution.  Broncho-pneumonia  gives,  over  the 
area  of  consolidation,  increased  vocal  fremitus.  Uncom- 
]>licated  acute  bronchitis,  diminished  vocal  fremitus. 
Broncho-pneumonia,  dullness  of  varying  degree,  accord- 
ing to  amount  of  lung  involved.  Bronchitis,  but  slight 
change  in  resonance.  Broncho-pneumonia,  bronchial  or 
tubular  ([uality  of  the  breath  sounds,  which  is  absent  in 
bronchitis. 

Acute  Diffuse  Pulmonary  Tuberculosis. — The  physical 
signs  in  this  disease  are  bilateral,  and  at  the  beginning 
are  almost  identical  with  those  of  capillary  bronchitis 
with  suuill  areas  of  broncho-pneumonia,  but  the  general 
constitutional  syni]>toms  are  graver.  As  the  disease 
advances,  the  physical  signs  become  more  distinctive. 

LxsppxrnoN. — Tuberculosis:  Respirations  are  more 
ra])id  ;  cyanosis  out  of  ])r(>])ortion  to  dyspna3a ;  restricted 
motion  over  the  entire  chest.  Retraction  of  the  thorax 
most  marked  over  upper  ]>ortion  of  lung,  and  more 
marked  at  one  ajx^x  than  the  other.  Bronchitis: 
Retraction  most  marked  over  the  lower  lobes;  generally 
increased  fullness  of  u]>]K^r  ])ortion  of  the  chest  in  pro- 
]M)rtion  to  the  retraction  at  base. 

Pai.patiox. — Tuberculosis:  Vocal  fremitus  may  at 
first  be  diminislKMl ;  hit(»r  increased  with  extension  of 
consolidation.  Sim]>le  bronchitis:  Vocal  fremitus 
no        '       slightly  diminished. 
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Percussion. — Tiilwrcnlosis:  Rrsorianoe  parly  im- 
paired, with  Hlij!;ht  fhillneBS,  due  to  chanjie  in  the  alveoli, 

1   early   plenritJR   involvement,      rinllness    ia   most 
rked  DVfiF  the  upper  portion  of  the  cliest;  there  ie 
increased  sense-  of  resistance  over  tJie  part  involveil. 
Bronchitis :     Percussion  normal  or  hyper-resonant. 

AuacnT.T,\TioN. — The  differential  diagnosis  rests 
chiefly  on  the  course  of  the  disease  and  the  distribution 
of  the  ralea.  While  in  acnte  bronchitis,  with  the 
dyspntpa  and  cyanosis,  there  is  a  enrrespoiidinir  miml)er 
of  dry  and  moist  rales,  most  marked  at  the  base, 
tuhercnloais  tlie  nnmlier  of  moist  rales  ia  comparatively 
few,  and  they  are  as  iiTimemns,  or  even  more  ho,  at  the 
apex  as  at  tbe  Irase ;  also  there  is  generally  an  uneven  dis- 
tribution of  tbe  rales  on  the  two  sides.  Later  there  is  a 
tendency  for  the  signs  of  consolidation  to  become  more' 
marked  over  different  areas  of  tlie  Inng,  and  to  lie  fol- 
lowed by  sifpis  of  diifnae  softening  and  cavity  formation, 
Fretjiiently  it  is  jxissihle  to  find  in  some  jwrtion  of  the 
lung,  esijecially  at  the  apex,  an  old  focus,  with  its  cliar- 
act/.'ristic  physical  signs  of  hmg-standing  cfinsoliiiation. 

Pulmonary  (Edema. — The  differential  diagnosis  of 
bronchitis  from  pulmonary  oedema  rests  chiefly  on  the 
order  of  oeciirrenco  of  moist  rales.  In  acute  broncbitia 
tbe  larger  tubes  are  primarily  involved,  and  the  ralea 
first  detected  are  those  of  large  size.  With  the  extension 
of  the  disease  into  smaller  bronchi,  rales  of  correspond- 
ing size  are  also  present,  and  are  heard  over  the  entire 
Inng.  In  pulmonary  cedema  fluid  collects  in  tiie  alveoli, 
and  fine  crepitating  rales  are  first  beard  over  the  lower 
borders  and  base  of  the  Inng.  The  larger  rales  are  only 
present  wIk'U  tlic  adema  is  oxt^nsive. 

Chronic  BronchitU. 

Tbe  physical  signs  of  chivmic  bronchitis,  when  only 

the  mucfiua  mend>ranc  ia  involved,  are  similar-  to  those 

^e  acute  variety.     Long  continuance  of  the  cough 
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is  a  bilateral  distribution  of  all  the  physical  signs.  (2) 
In  proportion  to  the  severity  of  the  disease,  the  smaller 
bronchi  become  involved,  giving  more  marked  physical 
signs  over  the  lower  portion  of  the  chest.  (3)  The 
physical  signs  detected  are  those  due  to  changes  in  the 
bronchial  tubes  only,  L  e.,  the  presence  of  rales  of  vary- 
ing size  and  interference  with  the  movement  of  tidal  air. 

The  diseases  with  which  acute  bronchitis  is  most 
liable  to  be  confounded  are : 

Broncho-Pneumonia  (Acute  Catarrhal  Pneumonia). — Tn 
both  diseases  the  signs  are  bilateral,  most  intense  at 
the  base  of  the  lung,  and  tliere  are  numerous  rales.  But 
in  broncho-pneumonia  there  is  not  the  same  uniformity 
of  distribution.  Broncho-pneumonia  gives,  over  the 
area  of  consolidation,  increased  vocal  fremitus.  Uncom- 
plicated acute  bronchitis,  diminished  vocal  fremitus. 
Broncho-pneumonia,  dullness  of  varying  degree,  accord- 
ing to  amount  of  lung  involved.  Bronchitis,  but  slight 
change  in  resonance.  Broncho-pneumonia,  bronchial  or 
tubular  quality  of  the  breath  sounds,  which  is  absent  in 
bronchitis. 

Acute  Diffuse  Pulmonary  Tuberculosis. — The  physical 
signs  in  this  disease  are  bilateral,  and  at  the  beginning 
are  almost  identical  with  those  of  capillary  bronchitis 
with  small  areas  of  broncho-pneumonia,  but  the  general 
constitutional  syni])toms  are  graver.  As  the  disease 
advances,  the  physical  signs  become  more  distinctive. 

lNSPK(rrioN. — Tuberculosis:  Bes])irations  are  more 
ra])id ;  cyanosis  out  of  proportion  to  dyspna3a ;  restricted 
motion  over  the  entire  chest.  Betraction  of  the  thorax 
most  marked  over  u])per  p)rtion  of  lung,  and  more 
marked  at  one  a]x^x  than  the  other.  Bronchitis: 
Betraction  most  marked  over  the  lower  lobes ;  generally 
increased  fullness  of  u])])er  portion  of  the  chest  in  pro- 
jx)rtion  to  the  retraction  at  base. 

pALrATioN. — Tuberculosis:  Vocal  fremitus  may  at 
first  1)(^  diniinisIuMl ;  later  increased  with  extension  of 
consolidation.  Sini])le  bronchitis:  Vocal  fremitus 
normal  or  slightly  diminished. 
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Pebcpbsion.— Tuljoreiilosia :     Kcsonance   early   im- 
paired, with  slight  dullness,  due  to  (change  in  tlio  nlveoli, 
and   early    ])leiiritie    involvement.      Uiillnesa   is   most  j 
marked  over  the  upper  pirtinn  of  the  che^t;  there  is  1 
increased  sense  of  resistance  over  the   part  involved. 
Bronchitis;     Percussion  normal  or  liyper-resouant, 

AuaciTLTATioN. — The  ciifEerential  diagnosis  rests 
chiefly  on  the  course  of  the  disease  and  the  distrihntion 
of  the  rales.  While  in  acute  bronchitis,  with  the 
dyspncea  and  cyanosis,  there  is  a  correspond  ine  number  I 
of  dry  and  moist  rales,  most  marked  at  the  b 
tuberculosis  tlie  number  of  moist  rales  is  comparatively 
few,  and  they  are  as  nnineroiis,  or  even  more  so,  at  the 
ai>ex  as  at  the  base ;  also  there  is  generally  an  uneven  dis- 
tribution of  the  rales  on  the  two  sides.  Later  there  is  a 
tendency  for  the  signs  of  consolidation  to  become  more' 
marked  over  different  areas  of  the  Inng,  and  t/>  be  fol- 
lowed by  signs  of  ditfnse  softening  and  cavity  formation. 
Fniquently  it  is  jMinsiihlc  to  find  in  some  |>ortion  of  the 
huig,  cMjK'ci.iily  at  the  sqxix,  an  old  focus,  with  its  phar- 
acteristic  pjiywiciil  signs  of  long-standing  consolidation. 

Pulmonajy  (Edema, — The  ilifferential  diagnosis  of 
hroncbitis  fniiri  pulmonary  oedema  rests  cliiefly  on  the 
oriler  'if  wcurreuce  of  moist  rales.  In  acute  bronchitis 
the  larger  tnbos  are  primarily  involved,  and  the  i 
first  detected  are  those  of  largti  size.  With  the  extension 
of  the  disease  into  smaller  bronchi,  rales  of  correspond- 
ing size  are  also  present,  and  are  heard  oi'er  the  entire 
Inng.  In  pulmonary  a?jlema  fluid  collects  in  the  alveoli, 
and  fine  crepitating  rales  are  Hrst  heard  over  the  lower 
borders  and  base  of  the  lung.  The  larger  rales  are  only 
present  when  tlie  udeiua  is  extensive. 

Chronic  Bronchitis. 

The  physical  signs  of  chronic  bronchitis,  when  only 
tha  mucous  nienihrBiie  is  involved,  are  similar-  to  those 
of  the  acute  variety.     Long  continuance  of  the  cough 
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interferes  with  the  function  of  the  lung,  and 
attacks  of  acuta  or  subacute  bronchitis  develop  secondary 
changes  in  the  bronchi,  alveoli  and  pulmonary  tissue. 
These  changes  determine  the  different  types  of  chronic 
bronchitis  and  cause  its  symptoms  and  physical  signs 
to  be  more  or  less  characteristic  of  the  secondary 
changes,  (a)  bronchiectasis,  (b)  asthma  or  spasmodic 
bronchitis,  (e)  emphysema,  (d)  fibroid  or  interstitial 
pneumonia. 

Tsfpea  or  Varieties  of  Chronic   Btonchitis. — A.  Simple 
chronic  catarrh   of  the   large   tubes    (winter   cough); 
characterized  by  onugh  and  slight  expectoration,  wii' 
tendency  to  intercurrent  attacks  of  acute  bronchil' 
The  structures  of  the  lung  are  but  slightly  changed  fi 
the  normal.  

B.  Dry  catarrh ;  characterized  by  very  little  secretion 
from  the  mueoiis  membrane,  by  constant  or  persistent 
cough,  sciinty  or  difficult  expectoration,  presence  of 
dyspnoea.  The  constant  and  violent  attacka  of  coughing 
early  induce  eniphyaematons  cliange,  and  acuta  attacks 
of  bronchitis  may  cause  it  to  assume  temporarily  the 
physical  signs  of  the  spasmodic  type.  The  physical 
signs  are  those  of  acute  bronchitis  during  the  dry  stage. 

C.  Bronchitis  with  abundant  secretion.  Under 
this  may  be  included  (1)  bronchorrhcea,  of  which  two 
types  are  recognized,  (a)  eases  in  which  tlie  secretion  is 
thin,  watery,  slightly  tenacious,  resembling  the  white 
of  an  unljoiled  egg.  Severe  paroxysmal  attacks  of 
coughing  and  dyspiicea  occur  in  the  morning,  and  may 
last  for  one  or  two  hours,  after  which  the  chest  is  clear; 
or  they  may  be  repeated  at  longer  or  shorter  intervals, 
followed  by  complete  relief.  From  the  character  of  the 
symptoms  and  expectoration,  the  names  "mucoid  asthma" 
and  "bronchorrhcea  serosa"  have  been  given,  (b)  Cases 
witli  sero-purulent  or  mueo-purulent  expectoration, 
attended  with  almost  constant  coughing  and  frequent 
attacks  of  paroxysmal  dyapntpa.  These  attacks  rapidly 
induce  structural  changes  in  the  lung  of  the  eraphyi 
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touB,  bronebiectatic  and  fiLroid  types.  (3)  Fetid  bron- 
chitis. In  this  the  secretions  have  undergone  decoTopo- 
sition,  and  may  occur  in  bronchi  that  have  not  been 
dilated,  but  is  most  frequently  dependent  upon  dilata- 
tion of  the  bronchi  and  long  retention  of  secretion. 
(3)  Plastic  bronchitis,  in  which  the  secretion  is 
coagulated  in  the  bronchi,  occluding  them  by  fibi-oua 
plugs.  A  still  further  subdivision  of  tlie  types  of 
chronic  bronchitis  has  been  madi^  upfm  the  spcondHry 
changes  in  the  liuig,  as:  D.  ISriiiirliiti.s  with  spaam 
of  the  bronchi,  spasmodic  or  awt]iiiiiiti<'  hiunchitis.  E, 
Bronchitis  with  distension  of  tlie  iilvculi,  oiiijihysema- 
tous  bronchitis.  F.  Bronchitis  with  marked  fibroid 
or  interstitial  changes. 

Physical  Signs.  Inspection". — A.  There  is  no  change 
in  Hie  size,  shape  or  movements  of  the  chest.  B. 
Thorax  early  assumes  empbyaomatoua  type.  Move- 
ments at  first  are  exaggerated,  and  are  more  frequent. 
Later,  expansion  interfered  witli.  Expiratory  dyspnoDn. 
C  In  simple  serous  bronchorrhcea  the  respiratory  move- 
ments are  similar  to  those  of  acute  bronchitis;  in 
chronic  purulent  catarrh  and  simple  pntrid  bronchitis, 
in  the  early  stages,  there  is  no  change  in  the  size  or 
movements  of  the  thorax.  Later  it  assumes  the 
emphysematous  or  fibroid  type.  Plastic  bronchitis: 
extreme  dyspncea.  Loss  of  expansion  on  inspiration 
especially  marked  over  base  of  Lmg  when  localized  to 
small  portion  of  bronchial  tract  or  limited  motion  over 
affect6d  area.     D.  Thorax  gradually  assumes  more  or 

'  less  the  condition  found  in  emphysema ;  the  movements 

I  of  tiie  chest  are  similar  to  those  present  during  tiie 
attack   of   spasmodic   asthma.     E-  Chest   empliysema- 

'■  tons  in  all  respects.     F.  General  retraction  of  the  chest ; 

I  loss  of  expansion. 

PaIiPation. — A.  Negative.  B.  Negative  or  vocal 
fremitus  may  be  slightly  diminished.  0,  Bronchor- 
rhfpa;  feeble  vneal  fremitns;  rboncbi  felt  during  acute 

_  paroxysiiuil  attack.     Plastic  bronchitis;  loss  of  vocal 
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fremitus  over  oceliuled  tiilx^s.  D.  Vocal  fremitus  fee- 
ble; rhonehi  frequently  present.  E.  Vocal  fremitus 
feeble  or  absent.  F.  Increase  of  vocal  fremitus  espe- 
cially marked  over  regions  of  large  bronchi. 

Percussion. — Percussion  note  is  imchanged  in  the 
milder  types.  When  the  lung  has  undergone  emphy- 
sematous changes  the  note  is  hyper-resonant.  Fibroid 
and  cirrhotic  changes  give  more  or  less  dullness,  with 
woodeny  quality. 

Auscultation. — A.  Signs  indefinite.  Few  large 
moist  rales  may  be  det^ctcfl;  especially  if  secretion  is 
present.  Over  the  large  bronchi,  the  breath  sounds  may 
be  slightly  roughened  in  character.  B.  Dry  catarrh; 
respiratory  murmur  may  be  unchanged.  C.  In  (1) 
bronchorrhopa  during  the  attack,  large  and  small  liquid 
rales  and  sibilant  and  sonorous  rales  may  be  present. 
Breath  sounds  obscured  by  loud  noise  of  rales.  After 
expulsion  of  mucus,  the  respiratory  murmur  may  be 
normal.  (2)  In  fetid  bronchitis  the  rales  are  more  or 
less  c(mstaiit.  Breath  sounds  are  feeble.  (3)  In  plastic 
bronchitis  over  that  ])ortion  of  the  lung  supplied  by 
ocflu(l(Ml  bronchus,  there  will  be  absence  of  all  breath 
sounds.  I).  In  spasmodic  bronchitis,  as  the  name 
iiiipli(»s,  associatxMl  with  the  moist  rales  are  the  breath 
sounds  and  dry  rales  that  characterize  an  acute 
astlnnnti(*  attack.  E.  In  emphysematous  bronchitis 
\\w  bi'eatli  sounds  are  feeble,  especially  the  inspiratory 
sounds,  the  ex])irat(>ry  portion  being  prolonged,  low 
pitdHMJ  and  usually  attended  with  rales.  F.  In 
(•lironi(*  bronchitis  with  fibroid  change  the  inspiratory 
sound  is  f(»(»l)l(^,  but  the  expiratory  portion  is  prolonged, 
high  pitched  and  has  a  faint  tubular  character. 

Differential  Diagnosis. — Chronic  bronchitis  is  separated 
from  the  acute  forms  bv  the  historv  of  the  attack  and 
the  ])res(Mic(»  of  s(»con(larv  changes  in  the  lung.  The 
various  tvix^s  of  chronic  bronchitis  mav  1)6  associated 
with  i)ulnionarv  tuberculosis. 


r>r  UKSriHATOUY  TUACr. 


BRONCHIECTASIS. 


Brijncliiectasis  is  a  ilistiiit-t  ililatiilii.ni  of  the  bronchial 
tiil>ea.  It  may  Iks  limited  to  a  portion  of  one  lobe  only, 
or  may  involve  to  a  greater  or  leas  extent  tlie  bronchi  of 
one  or  both  limga.  Bronchiectasis  is  never  a  primary 
disease,  but  is  secondary  to  some  ]jatliologieal  change  in 
the  walla  of  the  bronchi  which  alt^tra  or  deBtrnya  their 
elasticity.  The  dilating  force  niay  be  (a)  increasi 
preaaure.  within  the  tnlie  caused  by  coughing;  (b)  trj 
tion  on  the  walls,  causing  pt^rmanent  enlargement  of 
their  calibre.  This  traction  may  be  dne  to  contraction 
of  bauds  of  fibi-oiis  tiaaiie  in  the  intorlnbular  septa, 
especially  when  they  arc  stretched  from  the  bronchi  out- 
ward to  the  pleura.  The  dilatation  of  the  bronchi  may 
be  saceiilateii  or  cylindrical. 

The  diseaaea  with  which  bronchiectasis  may  be  asso- 
ciated as  a  com ])licji tion  are  broncho-pneumonia,  capil- 
lary bronchitia  with  atalectaais,  chronic  bronchitis 
affecting  the  large  and  mediiuu-sized  tubes,  emphysema, 
obstruction  of  tlic  tubes  from  pressure  from  without, 
interstitial  change  in  the  lung,  as  occurs  in  chronic 
interstitial  jmeumonia  (ciirhosis  of  the  huig),  in  fibroid 
phthisis,  and  in  pleurisy  with  retraction- 
Physical  Signs. — The  physical  signs  of  bronehiec- 
taeia  depend  (1)  ui>on  the  disease  with  which  it  is 
assneiated;  (2)  the  nature  of  tlie  dilatation,  whether 
cylindrical  or  fusiform;  (3)  whether  the  air  passes 
through  the  dilatation  to  atrudnire^  beyond;  (4)  the 
localization  and  distribution  of  the  dilatations;*  (5)  the 
proximity  of  the  dilatation  to  the  surface  of  the  chest ; 
(6J  the  size  of  the  tubes  involved ;  (7)  the  condition  of 
tiifi  cavity,  whether  full  or  empty. 

iHBPECTiuN.^The     chest     conformation     of     bron- 
chiectasis is  not  typical.     The  sliape  and  size  of  the 
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tlinrax  are  deteraiined  by  that  of  the  disease  to  which  it 
iH  seonndary  or  with  which  it  is  associated.  Three  typea 
occur— the  emphyaematoua,  the  retracted  ami  the  com- 
bination of  both,  whfire  retraction  in  one  portion  of 
the  cheat  is  compensated  for  by  empliysematous  expan- 
sion, at  other  portions.  In  the  emphysematous  type 
tho  upper  portion  of  the  chest,  especially  the  supra-  and 
infraclavicular  spac<?8,  are  markedly  distended, while  the 
lower  portion  shows  more  or  leas  retraction.  Motion 
over  the  affected  area  is  restricted  according  to  the  type 
of  the  disease  and  the  condition  of  the  surronnding 
lung.  In  mild  cases,  and  when  the  disease  is  localized, 
motion  may  be  but  slightly  impaired.  When  general 
or  duo  to  ohstnietion  of  the  bronchi,  the  affected  aide 
will  be  more  or  less  retracted. 

Palpation. — ^Vocal  fremitus  varies  with  the  ei>ndi- 
tion  of  the  Inng  surrounding  the  bronchiectatic  dilata- 
tion. When  involvement  of  tlie  bronchi  ie  associated 
with  emphysematoua  dilatation  of  the  surrounding  tis- 
sue, vocal  fremitus  is  normal  or  diminished.  Vocal 
fremitus  is  absent  in  occhisif.in  of  the  bronchi  or  filling 
of  the  cavities  with  secretion,  and  also  when  marked 
pleural  thickening  has  occurred.  It  is  increased  when 
the  lung  is  fibrous  and  the  bronchia!  tubes  are  patent 
beyond  the  dilatation. 

Pekoussion. — Percussion  note  varies  with  the  extent 
of  the  lesion,  tlie  condition  of  the  surrounding  lung,  the 
nearness  of  the  dilatation  to  the  surface  and  the  quantity 
of  secretion  in  the  cavities.  As  many  of  these  factors 
are  subject  to  frequent  change,  variation  in  the  degree 
of  resonance  is  an  important  diagunatic  sign.  When 
dilatation  of  tbe  bronchi  is  slight,  and  it  is  surrounded 
by  normal  lung,  the  jiercussion  sound  may  l»e  normal. 
When  marked  emphysematous  dilatation  with  relaxa- 
tion of  the  lung  occurs,  tbe  sound  will  be  hyper-resonant, 
with  a  somewhat  tyni]>anitic  qualily  added,  due  to  the 
dilatation  of  the  bronclii.  Wlien  the  dilatation  of  the 
bronebns  is  large,  and  near  enough  to  tlie  surface  t 
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W  iiiflnenced  by  the  perciisaitin,  the  sound  will  be  tyinpa- 
P     nitiG  or  amphoric,  according  to  the  size.     There  will  te 

■  eliange  in  the  note  according  as  tJie  mouth  is  open  or 
abut.  When  dilatation  is  surrounded  by  indurated 
lung,  the  no(«  ia  dull,  high  pitched,  with  peculiar 
tympanitic  "hoxy"  or  "lioardy"  quality.  One  of  the 
distinctive  features  of  the  percussion  sounds  of  bron- 
chiectasis is  the  localization  of  the  change  to  the  middle 
or  lower  tliird  of  the  chest,  especially  over  the  back. 

^i  Adscdltation.- — The  most  important  sign  is  tlie 
^K  blowing,  hollow,  but  not  tubular,  Bound  when  the  dilata- 
H  tion  ia  cylindrical,  and  a  cavernona  sound  when  the 
V   dilatation   is   aacculated.      Both    the   inspiratory    and 

■  expiratory  breath  soimds  are  inten-npted  and  wavy,  the 
H     blowing  or  cavernous  quality  being  most  marked  jiist  at 
^L    tlie  end  of  inspiration  (veiled  puff).     Moist  rales  are 
^B    present  according  to  tiie  amount  and  distribution  of 
^M  secretion  in  the  bronchi  and  cavity.     When  the  dilata- 
^1    tiona  are  cylindrical,  the  rales  will  have  the  character- 
istics of  those  heard  in  simple  bronchitis  of  large  and 
medium-sized  tubes.     But  the  size  of  the  rahs  is  larger 
than  would  be  found  if  the  tubes  in  tltat  region  were  of 

I  normal  calibre.  In  sacculated  dilation  the  rales  arc 
larger,  more  gurgling,  with  an  occasional  croaking, 
aonoroua  rale.  When  tJie  dilatation  ia  8urroun<led  by 
fibrouB  lung,  the  ralca  have  a  ringimr  or  metallic  quality. 
The  occurrence  of  acute  general  bronchitis  will  change 
tJie  character  of  the  physical  signs  present  over  the 
cavity  according  as  the  bronchi  are  narrowed  by  inflam- 
matory swelling  or  cavity  filled  with  liquid  secretion. 
With  the  subsidence  of  acute  bronchitis,  instead  of  the 
breatli  sounds  returning  to  normal,  the  characteristic 
sounds  of  dilatation  are  heard.  Vocal  resonance  over 
the  cavity  and  whisptired  cavernous  or  amphoric  breath 
Bounds  may  be  heard,  according  to  the  size  and  condition 
of  the  cavity  and  the  surroumling  luug. 

Differential  Diagnosis. — Bronchiectasis  must  be  differ- 
entiated from  olhei-  tliseases  of  the  lung  in  which  cavity 
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formation  occurs.  Tlie  character  of  the  physical  signs 
heard  over  the  site  of  dilatation  in  bronchiectasis  is  not 
pathognomonic,  and  a  diagnosis  of  the  nature  of  the 
cavity  can  only  be  reached  by  exclusion. 

Pulmonary  Taberculosis. — ^Pulmonary  tuberculosis  is 
the  most  frequent  cause  of  the  cavities  found  in  the 
lung. 

Location. — I^on-tubercular,  solitary  bronchiectatic 
cavities  rarely  involve  the  apices.  It  is  most  common 
at  the  base,  but  may  involve  the  middle  or  lower  third 
of  the  lung.  Tuberculosis  is  especially  likely  to  involve 
one  or  both  apices  primarily,  extending  to  the  middle 
and  lower  portions.  In  bronchiectasis  the  changes  in 
the  portion  of  the  lung  involved  are  more  or  less 
uniform.  In  phthisis  limited  portions  of  the  lung  may 
show  the  different  stages  of  the  diseases. 

Inspection. — In  bronchiectasis  the  retraction  is  most 
marked  over  the  lower  portion  of  chest ;  the  upper  por- 
tion may  be  normal  or  show  in  supra-  and  infraclavicu- 
lar spaces  emphysematous  dilatation.  In  tuberculosis 
the  retraction  is  most  marked  in  the  upper  portion  of 
the  lung;  the  supra-  and  infraclavicular  spaces  are 
depressed.  In  bronchiectasis  the  patient  is  fairly  well 
nourished,  and  tliere  is  more  or  less  duskiness  of  the 
skin,  congestion  of  the  mucous  membrane,  fullness  about 
the  lips  and  nose  and  the  jugulars  are  distended.  The 
tulK^rculous  patient  is  emaciated,  the  mucous  membrane 
and  skin  pale  and  anannic  and  there  is  no  distension 
of  jugulars.  In  bronchiectasis  the  heart  is  displaced 
horizontally  towards  the  diseased  side ;  epigastric  pulsa- 
tions are  present.  In  tuberculosis  the  heart  is  displaced 
upwards  and  obliquely,  and  without  epigastric  pulsation 
except  when  it  involves  the  base  of  the  lung  secondary 
to  (changes  in  the  pleura. 

Palpation. — In  bronchiectasis  vocal  fremitus  may 
be  (liminished,  except  when  marked  fibroid  induration 
is  tlie  cause  of  the  (lilat(»d  bronchi.  In  tuberculosis  vocal 
fremitus  is  gtnu^rally  increased  in  proportion  to  the 
amount  of  consolidated  lung  tissue  around  the  cavity. 


DISEASES  OF  SESPHUTOJiy  TRACT. 


rPEKcrssioN.— BroncliicctaBis:  The  supraclavicular 
region  is  rarely  dull ;  its  note  ia  generally  liyper-resonaiit 
or  eiiiphyaeiiiatous.  Dullness  most  frequently  present 
over  lower  portion  of  (dieat.  Tuberculosis:  DuUneaa 
at  the  apes,  becoming  more  intense  as  consolidation 
advances.  Cavernous,  amphoric  or  cracked-pot  percus- 
sion always  follows  a  first  stage  of  dullness. 

Auscultation. — Bronchiectasis:  The  blowing,  hol- 
low sound  of  cylindrical  dilatation  and  the  cavernous 
tubular  sound  of  the  sacculated  form  are  unattended  by 
any  signs  of  pulmonary  consolidation.  Normal  breath- 
ing sounds  may  be  hoard  between  the  areas  of  cavern- 
ous breatJiing.  In  tuherciiloeis  t.bc  soimd  is  cavernous 
)r  amphoric.  Bronchial  hrt'atiiing  ia  hoard  over  sur- 
rounding hmg.  In  broucliiectuaia  the  signs  indicate 
tiiat  the  cavities  are  of  uniform  size.  In  phthisis  the 
cavities  are  rarely  uniform.  In  bronchiectasis  the  size 
■of  the  cavities  remains  stationary.  In  phthisis  the 
cavities  gradually  enlarge,  with  associated  signs  of 
softening. 

General  Bronchitis  and  Fetid  Bronchorrlwea.^Broneluee- 
tasis  ia  distiugnislicd  from  gf'ni?r!il  hronchitia  by  absence 
of  fetor;  from  ainii>le  fetid  bronchitis  or  hronchorrhoea 
"the  differential  diagnosis  is  often  extremely  difficult. 
The  following  signs  are  most  important:  Hollow, 
Wowing  or  cavernous  or  amphoric  breath  sounds,  accord- 
ing to  the  type  of  cavity.  In  general  broncbitia  vesic- 
ijlar  murmur  is  present,  hut  diminiahed  or  feeble; 
savemouB  hreatliing  not  present.  Size  of  ralea  has  au 
important  aigniticance.  In  bronchiectasis  over  cavity 
?,  large  moist  rales,  miicona  clicks  and  giirgles ; 
larger  than  wjuld  occur  if  the  lumen  of  bronclii 
I  that  region  waa  normal.  In  chronic  bronchitis  the 
)  of  the  rale  coiTcaponds  to  the  normal  size  of  the 
tube. 

Qaugrene  and  Pulmonary  Abscesses. — In  pulmonary 
gangrene  ami  piiliiioiKirv  ahsi-cws  there  may  l)o  one  or 
tiiore  cavities.      When  single,  they  generally  follow  some 
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inflammatory  condition  of  the  luug  or  adjacent  t 
The  signs  of  cavity  formation  are  limited  to  a  small 
|X)rtiou  of  the  lun^,  and  are  more  likely  to  ho  close  to  the 
surface.  The  patient  is  aeiitfly  ill.  Respirations  are 
rapid  and  motion  markedly  iutfrfcred  with  over  affected 
area.  Pulse  is  rapid,  feeble  and  dicrotic.  Before  the 
stage  of  excavation  there  is  dnllness  on  perciisaion ;  vocal 
fremitus  is  increased;  tliere  is  bronchial  breathing. 
With  the  production  of  the  cavity,  the  hollow,  blowing, 
cavernous  or  amphoric  quality  of  breatli  sounds  will  be 
associated  with  the  signs  of  more  or  less  complete  con- 
solidation. When  the  cavities  are  multiple,  they  are 
nearer  to  the  surface  of  the  lung  than  in  bronchiectasis ; 
tliere  is  early  involvement  of  the  pleura  over  affected 
area. 

In  bronchiectasis  the  patient  is  usually  well  nour- 
ished, and  does  not  give  tlie  impression  of  being  acutely 
sick.  Changes  in  respiratory  movement  are  most 
marked  over  lower  tliird  of  limg. 

MicitosooPiCAi.  Examination. — Presence  of  elastic 
fibres  in  the  sputum  is  diagnostic  of  the  destructive 
process  of  gangrene  and  abscess.  They  are  abseut  in 
s\i\\\<\f  l)iY,iiHiiff-t;isis. 

Localized  Empyema  Openins  into  a  BTonchus. — Local- 
ized fiiipytin;!  <ipcinng  into  a  bronchus,  with  localized 
pyo-pneumo-thorax,  may  simulate  a  bronchi  ectatie 
cavity,  and  is  differentiated  by  the  following;:  The 
enlargement  of  the  chest  is  localize*!  at  tJie  site  of  the 
lesion.  The  percussion  note  is  tympanitic  when  cavity 
is  empty.  If  it  contains  fluid,  there  will  be  zone  of 
flatness,  which  changes  with  the  position  of  the  patient. 
Lung  fistula  sound  is  present  rather  tlian  tlie  hollen 
blowing  or  cavernous  sound  of  bronchiectasis. 

ACUTE  CONGESTION  OF  THE  LUNG. 

Active  liypenvnii;i  nf  i!if  biii!;'  hki 
It  depends  on  (a)  cardiiio  uvt-racti 
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exertion,  cardiac  atinnilauts,  nervous  or  emotional 
causes;  (h)  irritation  of  tlio  respiratory  tract  due  to 
inlialatioa  of  steam,  extremely  cold  air  or  otter  irri- 
tants ;  (c)  JetvTminatitm  of  blood  to  tho  lungs  by  cIiiU- 
ing  of  the  surface  of  the  body  or  during  tlie  chill  of 
acute  diaeasea,  especially  lualaria ;  (d)  it  occurs  during 
onset  of  all  inflammatory  diseases  of  the  lung. 

Plqrsic&l  Signs. — The  physical  signs  will  vary  accord- 
ing to  the  degree  of  congestion.  The  distension  of  the 
blood-vessels  is  especially  marked  in  the  alveolar  walls, 
causing  the  pulmonary  tissue  to  be  inei'eased  in  amount 
and  less  elastic,  with  corresponding  diminution  in  the 
amount  of  tidal  and  residual  air. 

Inspection. — ^DyspniEa,  with  respiration  more  rapid 
than  uonnal. 

Palpation. — Vocal  fremitus  unaltered  or  aliglitly 
increased. 

Peecussioh, — Resonance  slightly  impaired;  pitch 
somewhat  raiseii ;  change  in  percussion  note  not  suffi- 
cient to  give  woll-marked  dullness. 

AuBouLTATioN.- — Tho  respiratory  murmur  lias  Icbb 
of  the  vesicular  quality  than  normal;  inspiration  ia 
harsher  and  slightly  higher  pitched;  ospirittion  ia  pro- 
longed, higher  pitched  than  inspiration,  with  a  bUiwing 
quality.  Wlien  localized,  the  above  changes  in  the 
,  ^ysical  signs  are  more  noticeable  by  comparison  with 
■'  B  surrounding  normal  lung. 


PASSIVE  CONGESTION  Or  THE  LUNG. 

Passive  hyjK'nemia  of  the  hin^  ia  caused  by  intnrfer- 
|<ence  with  jiiilmonary  circulation,  due  to  (a)  organic 
iffiions  at  the  valvular  orifices  or  to  pressure  of  inter- 
^oracic  tumors ;  (b)  to  inauffieiency  of  cardiac  power, 
lependent  upon  myocardial  disease  or  secondary  to 
adynamic  conditions,  as  typhnid  fever,  ana?mia,  etc. 
1  of  respiratory  movements  favors  stasis  at 
s  of  the  lung,  while  gravity  causes  the  circiila- 
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tion  to  be  weakest  in  the  most  dependent  portions  (hypo- 
static congestion),  which  varies  with  the  posture  of  the 
patient. 

Long  continuance  of  passive  congestion  causes  exuda- 
tion of  serum  into  the  interstitial  tissue  (hypostatic 
pneumonia),  into  the  alveoli,  infundibula  and  bronchi 
(pulmonary  oedema),  and  red-blood  cells  and  connective 
tissue  elements  into  the  stroma  of  lung  (brown  indura- 
tion). 

Physical  Signs.  Inspection. — Dyspnoea;  respiratory 
movements  most  marked  over  upper  portion  of  chest; 
loss  of  motion  over  base  of  lungs ;  slight  cyanosis,  espe- 
cially during  sleep  and  on  exertion.  Patient  gradually 
assumes  the  sitting  posture. 

Palpation. — Vocal  fremitus  normal  over  upper  por- 
tion of  lung;  diminished  along  edge  of  lung  and  over 
base  in  simple,  passive  congestion.  When  secondar^'^ 
changes  (induration)  occur,  vocal  freinitus  is  increased. 

Percussion. — Upper  portion  of  chest  normal  or 
hyper-resonant ;  over  base,  slight  dullness,  most  marked 
over  right  side  below  angle  of  scapula.  Secondary 
changes  in  the  lung  causes  the  dullness  to  be  replaced  by 
flatness. 

Auscultation. — Over  upper  portion  of  chest,  the 
breath  sounds  may  be  normal;  or  with  inspiration 
harsher  and  expiration  blowing  and  prolonged.  Over 
the  lower  ]X)rtioii  of  the  chest,  the  vesicular  murmur  is 
feeble  or  absent.  When  induration  occurs,  the  breath 
sounds  have  a  bronchial  quality.  Rales  are  present  in 
oedema. 

In  the  early  stage  the  physical  signs  are  bilateral; 
later  they  become  more  intense,  according  to  the  posture 
of  the  patient,  over  certain  portions  of  the  lung. 

PULMONARY  (EDEMA. 

Pulnioiiarv  ocdcMua  is  never  a  priniary  condition,  but 
always  secondary  to  (a)  acute  inflammation  of  the  lung. 


DISEASES  (IF  IlESPIkATOIlY  THACT. 
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(h)  passive  congestion,  (c)  or  ia  part  of  a  general 
cedema.  The  oedema  will  be  local  or  general,  according 
to  the  cause,  and  its  distribution  will  l>e  influenced  by 
the  same  factors  that  were  mentioned  under  passive 
congestion. 

Physical  Signs.  Inspection. — The  changes  in  sizp, 
shape  and  motion  will  depend  iipon  tlie  condition  to 
which  the  oedema  is  secondary.  TiUing  of  the  alveoli 
at  the  moat  dependent  portion  causes  loss  of  motion, 
with  compensation  elsewhere. 

Palpation, — Vocal  fremitus  is  diminished  or  absent 
over  the  lower  portion  of  tlie  chest,  Khonchi  may  be 
detected  when  fluid  is  present  in  the  larger  tuhea. 

Pekcusston. — Dullness  in  the  early  stage  over  the 
base  of  the  lung.  As  the  air  spaces  become  filled  with 
fluid,  dullness  becomes  more  intense,  and  may  be 
replaced  by  flatness.  Tlie  line  of  dullness  gradually 
extends  upward  with  increased  severity  of  the  condi- 
tion. 

Auscultation. — The  distinctive  physical  sign  of 
pulmonary  cedema  is  the  presence  of  fine,  crepitating, 
moist  rales.  In  mild  cases  these  are  heard  over  tlie 
moat  dependent  portions  and  along  the  borders,  while 
over  the  rest  of  tlie  lungs  the  breath  sounds  may  be 
normal.  As  the  osdema  t>ecomea  more  intensG  and 
involves  the  bronchi,  ralea  of  larger  size  and  more 
bubbling  arc  also  heard. 

LOBULAR  PNEUMONIA. 

Synonyms. — lli'iiiiclin-|iiioiiitiiioia,  disseminated  ca- 
tarrhal pneumonia,  iioliiioiitiry  catarrh. 

Lobular  pneumonia  is  characterized  by  a  filling  of  the 
,  alveoli  by  inflammatory  products,  which  differ  fmm 
I  those  of  lobar  pneumonia  in  containing  less  of  the  fibrin 
^factors  of  the  blood  and  more  of  the  elements  drawn 
t,from  the  lining  membrane  of  the  alveoli  and  bronchi. 

The  pathological  ehangoa  of  lobular  pneumonia  may 
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be  due  to  a  variety  of  causes :  (a)  Capillary  bronchitis, 
(h)  acute  pulmonary  catarrh  of  whooping  cough  and 
other  infectious  diseases ;  (c)  passive  or  hypostatic  con- 
gestion, (d)  pulmonary  infarction,  (e)  diffused  tuber- 
cular infection.      (See  Pulmonary  Tuberculosis.) 

The  distribution  of  the  areas  affected  by  catarrhal 
pneumonia  will  vary  according  to  the  nature  of  the 
cause;  the  type  is  determined  by  the  phvsical  signs. 
The  affected  lobules  may  be  widely  and  fairly  evenly 
scattered  through  both  lungs,  and  separated  by  normal, 
emphysematous  or  collapsed  lobules,  giving  (A)  the  dis- 
seminated type  of  lobular  pneumonia.  Usually  a 
number  of  adjacent  lobules  are  involved,  and  produce 
well-marked  patches  of  consolidation  in  different  por- 
tions of  the  lung.  (B)  The  confluent  tvpe  is  due  to  the 
coalescence  of  these  patches,  causing  one  or  more  lobes 
to  be  almost  completx?ly  consolidated,  producing  a  condi- 
tion which  gives  physical  signs  almost  identical  with 
those  of  lobar  or  crouix)us  pneumonia. 

Physical  Signs.  A.  Disseminated  Lobular  Pneumonia. 
— The  physical  signs  of  this  form  have  been  described 
under  1).   Acut^  Bronchitis. 

B.  Confluent  Lobular  Pneumonia. — The  physical  signs 
differ  from  those  of  the  disseminated  type,  as  follows : 

Inspection. — Dyspnoea  is  more  markedly  obstructive 
during  inspiration.  As  both  lungs  are  not  equally 
involved,  deficient  expansion  is  more  marked  over  one 
side  of  the  thorax.  When  due  to  passive  or  hypostatic 
congestion,  loss  of  motion  is  most  marked  over  the  base 
or  dependent  portions. 

Palpation. — Vocal  fremitus  mav  be  increased  when 
the  areas  of  consolidation  are  close  to  ihc  surface.  When 
they  are  separated  from  the  surface  by  emphysematous 
lung  or  surrounded  by  collapsed  lobules,  vocal  fremitus 
mav  be  normal  or  diminished. 

Percussion. — In  the  early  stage  percussion  may  be 
normal.  When  surrounded  l)y  collapsed  lung,  the  per- 
cussion note  is  dull,  but  of  a  tympanitic  quality.    With 
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r increase  in  cimsolidatii  in,  the  reaoiinnce  is  diminighed, 
the  note  Ijeeomtniiig  dull  and  liigli  pitched, 
AuscTTLTATioN. — The  change  in  the  breath  aoiind  will 
vary  with  the  amount  of  pulmonary  consolidation  and 
its  relation  to  the  surface  of  tiie  chest.  When  the  con- 
solidated area  is  deep  seated  or  surrounded  hy  normal, 
emphysematous  or  collapsed  lung,  the  hronehial  quality 
will  not  be  heard,  or  it  will  Iks  faintly  detected  only  at 
the  end  of  expiration  (see  Fig.  24).  The  nearer  the 
pneumonic  patch  approaches  the  surface,  the  more  dis- 
tinctly will  the  bronchial  breathing  be  heard.  The 
rales  lieard  over  the  consolldatpd  part  differ  from  those 
heard  in  hrnncliitis,  in  Ix'iiig  uinro  uniform  in  size ;  t.lipir 
nuudier  is  fiiirlv  constiiiit,  iunl  the  .|un]ity  is  clearer, 
liighcr  ]hit(-lH'<l  niid  more  dcfiiiitciy  riiiiiiiig,  resemhling 
the  crejiitant  aud  sulif;n']iitiiiil:  roll's  <if  Inhar  pneumonia. 

Differential  Diagnosis.  Pulmonary  Collapse  (Atalectasis.) 
— Pulmonary  colIapHo  .nod  inhiii^ir  cunsolidiitinn  are 
both  conmion  in  extouKivc  bi'nnrhitis  of  the  smaller 
tubes,  and  are  nsnally  assiiciated.  The  pliyslcal  signs 
will  vary  according  as  one  or  the  other  condition  is 
predominant. 

Inspection. — In  both  conditions  motion  is  restricted, 
sspecially  ovpr  thfi  lower  portion  of  the  cliest. 

Palpation. — In  coustdidation  vocal  fremitus  is  nor- 
ioal  or  slightly  increased.  In  pulmtmary  collajise  vocal 
Eremitua  is  diminished  or  absent, 

PEBCuaaioN. — In   pulmonary  consolidation  the  per- 

3sion  not«  is  didl.     In  pulmonary  collapse  there  is 
jaished  resonance,  with  tympanitic  quality. 

AuBOCi-TATioN.^ — In  Consolidation  the  breath  sounds 

e  more  or  less  bronchial  in  character.  In  pulmonary 
collapae  the  breath  sounds  are  feeble  or  aliseiit.  Votial 
resonance,  in  consolidation  increased;  in  collapse,  feeble 
or  muffled. 

Acute  DiBBeminated  Tuberculoais.^Differential  diag- 
nosis between  iK'utc  di.-si'initinti'd  (uliercnlosis  with  sfjft- 
ening  and  disseininiilod  lobar  pneumonia  is  extremely 
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difficult.  Physical  signs  may  be  identical,  the  location 
of  the  two  conditions  being  frequently  tlie  only  dia- 
tinetive  point.  Tuberculosis  affects  especially  the 
apices,  while  lobular  pneumonia  involves  the  lower 
lobes,  especially  the  base. 

Acute  miliary  tuberculosis  without,  softening  is  dif- 
ferentiated from  broncho-pneiimouia  in  that  it  involves 
the  apex,  and  rales  are  not  common. 

EroncJio-pneumonia  involves  the  base,  and  is  attended 
with  rales. 

Lobar  Pnenmonia. — ^Lobular  pneumonia  may  be  ao 
extensive  as  to  consolidate  more  or  less  completely  an 
entire  lobe.  Lobular  pneumonia,  even  when  more  or 
less  lobar  in  character,  does  not  present  the  uniform 
consolidation  that  oceui's  in  lobar  pneumonia,  nor  is  it 
limited  to  one  lobe  or  to  one  lung.  In  the  second  stage 
of  lobar  pneumonia  over  the  affecti'd  portion  of  the  liuig 
the  breath  sounds  aro  usually  elear  and  unattondod  with 
rales. 


LOBAR  PNEUMONIA.. 

In  lobar  or  croupous  pnenmonia  the  alveoli  and 
smaller  bronchi  are  filled  with  an  exudate  composed  of 
coagulated  fibrin  and  cellular  elements.  During  the 
course  of  the  disease  the  pathological  changes  that  occur 
pass  through  three  definite  stages. 

1.  Stage  of  Engorgement. —The  lungs  are  intensely 
congested,  especially  in  the  affected  lobe,  whose  dis- 
tended blood-vessels  interfere  with  its  expansion  and 
elasticity;  the  pidmonary  tension  is  altered,  and  there 
is  slight  enlargement  of  the  lobe.  There  is  more  or 
less  liquid  secretion  in  the  alveoli  and  bronchioles,  and 
also  cedema  of  the  subpleural  and  pleural  tisaur>s.  There 
may  also  be  a  layer  of  plastic  material  on  the  free  sur- 
face of  the  pleura.  This  stage  may  last  from  a  few 
hours  tn  three  or  four  days, 

2.  Btage  of  Bed  Hepatization,  or  CouBolidation. — Tn  this 
stage  there  is  distension  of  the  alveoli  and  bronchioles, 
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I  with  serum,  leucocytes  and  red-blood  corpuscles.  The 
I  Berum  coagulates  and  holda  in  its  meshes  of  fibrilated 
I  fibrin  the  corpuscular  elements.  The  consolidated  por- 
l  tion  is  airless  and  "in  a  state  of  immovable  expansion 
I  more  densely  solidified  than  it  could  he  by  any  artificial 
[injection  with  eoagulahlo  fluid."     (Powell.) 

The  pleura  over  the  consolidated  portion  is  covered 
\  with  a  layer  of  the  same  coagulated  exudate.  In  addi- 
I  tion,  the  pleural  sac  may  contain  fluid  .'jerum,  which  may 
I  be  clear,  turbid,  blood-stained  or  purulent.  Complete 
I  eonsolidation  of  the  affected  lobe  may  occur  in  a  few 
I  hours,  or,  beginning  in  a  circumaerihed  portion,  it  may 
I  be  days  before  it  extends  throughout  the  entire  lobe;  or 
I  it  may  remain  limited  to  a  portion  of  tlie  lobe  onlv. 
I  This  stage  lasts  usually  from  five  to  seven  days,  termi- 
I  nating  with  the  crisis. 

State    of    Gray    Hepatization,    or    Besoliition, — The 
iges  that  take  place  during  tlie  stivgea  of  engorgement 
V  and  consolidation  are  fairly  constant  and  rapid.     Those 
I  that  occur  during  the  third  stage  may  be  variable.     At 
!■  the  beginning  of  tlie  stage  of  gray  hepatization  the  hulk 
of  the  lung  is  greater  than  in  that  of  red  hepatization, 
but  it  is  less  finn.     The  solid  coagulum  in  the  alveoli 
undergoes  liquefaction ;  air  again  enters  the  alveoli,  pass- 
ing through  the  liquid  exudate,  giving  rise  to  large  moist 
I  Tales  that  are  named  rale  redux.     The  third  stage  of 
|,jineumonia  may  terminate  in  (a)  resolution.     The  con- 
litente  of  the  alveoli   are  removed  by  absorption   and 
■expectoration;    the    lung    regains    its    resiliency    and 
returns  to  normal  condition.     In  the  majority  of  cases 
■(perfect  resolution  and  recovery  occurs. 

(b)  Purulent  InfiUraiion  and  Abscess  of  the  Lung. — 
I  this  condition  the  coagulated  fibrin  liquifies,  but, 

bead  of  fatty  degeneration  and  absorption  of  the  cor- 
lar  elements,  a  suppurative  inflammatory  process 
sontinues ;  there  is  destruction  of  the  lung  tissue  and  the 
Eormation  of  cavities  of  varying  sizes. 

(c)  Gangrene  results  from  failure  of  nutritive  circu- 
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lation,  either  througli  tlii'oinljoais  of  the  large  vcaaelaJ 
capillary  stasis. 

(d)  Unresolved  or  Chronic  Pneumonia. — In  this  con- 
dition the  changoa  that  ordinarily  occur  with  the  crisis 
are  absent.  There  is  a  proliferation  of  new  cells  in  the 
tisanes  of  the  lung  and  alao  in  the  alveoli.  These  organ- 
izes into  new  tisane,  and  there  is  a  gradual  development 
of  fibrous  tissue  in  the  alveoli. 

Physical  SigiiB, — The  physical  signs  of  jmeiimonia  have 
been  di^-ided  into  thi'ee  stages,  corresponding  to  the 
jjathological  changes  iu  the  lung.  It  must  bo  constantly 
borne  in  mind  that  these  pathological  divisions  are 
largely  arbitrary,  and  that  aa  the  transition  of  one  stage 
into  the  other  may  be  rapid  or  gradual,  so  the  physical 
aigna  of  one  stage  merge  into  those  of  the  succeeding 
stage. 

Inspectidh. — First  Stage.  Patient  lies  on  the 
affected  side;  circumscribed  flush  (pneumonic  spot) 
over  one  or  botli  malar  bonea;  rfipirfltiun  rapid,  25  to 
40,  panting  in  character,  eajiecially  during  expiration. 
Motion  on  affected  side  slightly  restricted.  When  the 
pleura  is  not  involved,  the  movements  of  the  two  aides 
may  be  equal.  Wlien  pain  (jileurisy)  is  present, 
motion  is  less  on  the  affected  aide  than  on  the  opposite ; 
inspiration  is  eitlier  catching  or  restrained ;  expiration  is 
slow.     Movements  of  the  opposite  side  are  exaggerated. 

Second  Stage.  Face  dusky ;  marked  movements  of 
the  narea ;  breathing  rapid  and  panting.  Slight  enlarge- 
ment of  the  affected  side  of  the  chest.  Motion  on  the 
affected  side  diniiuislied,  witli  amipensatory  movement 
on  the  opposite  side.  Breathing  will  be  costal  or 
abdominal,  according  as  the  upper  or  lower  lobes 
are  involved.  Involvement  of  the  diaphragm  (dia- 
phragmatic pleurisy)  causes  absence  of  abdominal 
breathing. 

Third  Staije.     With  the  ahsorptimi  nf  the  exudi 
movements  of   the   affected   side   gradually   retn; 
normal. 
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f     Palpation. — First  Stage.     During  tlie  early  stage  j 
of  engorgeiiitint  vocal  frsDiitua  is  normal  or  slightly  ' 
diminialied.      As    consolidation    occurs,    it    gradually  ' 
increases  in  intensity. 
Second  Stage.     When  consolidation  of  tlie  lung  is 
complete,  vocal  fremitus  is  greatly  increased.     In  cen-   , 
[ral  pneumonia   vocal   fremitus   may   be   but   slightly 
increased.     It  is  diminished  in  marked  thickening  of 
the  pleura,   and   absent  when   effusion   occurs   in  the 
pleural  sac,  and  also  when  tho  large  bronchi  leading 
to  eondolidated  portion  in  blocked.     Friction  fremitus 
may  lie  felt  over  the  affected  jiart  in  the  earlier  stages  of 
consolidation,    while    movement   of   the    lung   is   still   i 
possible.  I 

Third  Stage.     There  is  gradual  diminution  of  vocal   1 
fremitus  with  return  to  the  normal.     During  the  early   ] 
stage  of  resolution,  blocking  of  the  bronchus  ia  most'  1 
likely   to  occur,   with   a   temporary   absence   of  vocal    \ 
^_     fremitus.     After  paroxysms  of  coughing  vocal  fremitus 
^B     may    return.      Absence    of   vocal   fremitus   after    the 
^H    removal  of  exudate  from  the  alveoli  is  due  to  exudation 
^^^    ou  tlie  pleura  or  filling  of  the  pleural  sac. 
^^M        Peecussion. — First  Stage.     Percussion  note  at  first 
^H   may   show  no   change.     As   congestion   increases,   the 
^H   intensity  diminishes ;  it  is  shorter  in  duration,  higher 
^^1    pitched   and   resonant,   but  witli   a   slight   tympanitic 
^H    quality.     The  dullness  of  consolidation  ia  niost  apt  to 
^^ft   appear  first  just  beneath  the  angle  of  the  scapula  and 
^^1  to  develop  towards  the  axillary  line.     As  air  in  the 
^^t  alveoli  is  replaced  l)y  the  solid  exudate,  the  note  becomes 
^^K  duller,  higher  pitched  and  less  resonant,  until  complete 
^V    consolidation. 

^m  Secotid  Stage.     The  t>ercussion  note  is  dull  and  high 

H^     pitched,  but  even  iu  complete  consolidation  restjnanco  is 
^^  present  in  a  very  alight  degree.     The  sound  is  flat  if 
^^L  pneimionia     is     complicated     by     eJttensive     pleuritic 
^^B  changes. 
^^H      When  consolidation  of  the  lobe  is  not  complete,  the 
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air-«>ntainiiig.  bat  relaxed,  lobules  scattereil  througfa  t 
eoiiiHfl  ilia  ted  portiun  cause  the  percnssion  note  to  ha« 
a  dull,  tympanitic  or  tubular  quality.  When  the  poea- 
luonia  is  central  and  air-containing  lung  is  interposed 
between  the  chest  wall  and  the  consolidated  portion,  the 
charad^T  of  the  percussion  note  will  depend  upon  l" 
(^Midition  of  the  interposed  lung,  (a)  When  the  lung  li 
iu  a  state  of  compensatory  emphysema  and  tension  i 
increased,  the  percnssion  note  gives  increased  resonam 
(b)  When  the  hmg  is  rplaxed,  the  percussion  note  i 
dull,  with  tympanitic  or  cavernous  quality.  Percuasioj 
dulhieas  is  especially  apt  to  l»e  absent  in  children  and  h 
old  ijersoiiB,  due  ttt  the  elasticity  of  the  chest  wall  uj 
children  and  the  emphysematous  condition  of  iJie  lui 
aHHociated  witJi  rigid  thorax,  in  the  aged. 

The  normal  itoiindaries  of  the  lolies  are  changed, 
tliat  when  the  lower  lolie  ia  involved  the  dullness  extenq 

liighcr  than  the  normal  outline,  and  may  be  detects 

almost  Ui  the  u]>|K'r  portion  of  tlie  sca])nla.  When  thfi 
n|)p<(r  IoImb  is  involved,  the  dulbiess  is  most  marked 
anteriorly.  Eulargeraent  of  the  consolidated  portion 
allows  of  relaxation  of  the  unaffected  portions  of  the 
lung  on  the  same  side,  over  which  a  peculiar  tympanitic 
remmance  is  obtained — Skoda'a  resonance,  Percussioa 
over  llic  (i|>]M)Mite  lung  shows  exaggerated  percussim 
rjud',  line  to  (■iiin]M'n.satory  emphysema. 

'I'liird  X/((f/(',  As  the  removal  of  the  exudate  c 
liiiui'M  and  the  alveoli  again  contain  air,  the  percussiQ 
sound  becomes  more  resonant.  The  pulmonary  tias 
d(K!S  not  at  once  regain  its  normal  elasticity,  and  f 
cpiciitly  with  the  return  of  resonance  tlie  sound  hasM 
mow  or  less  tympanitic  quality  and  is  low  piti" 
acconiit  of  the  relaxation  of  the  lung.  Dullness  i 
1ki  contiinied  after  rcsulntion  is  well  advanced,  owing! 
the  prosGUco  of  jiloural  exudate.  Flatness  over  the  li 
of  tbo  lung  occurs  in  cases  of  uuaUsorbed  effusion  ia  tl 
[dcura  or  tlio  oecnrrenco  of  empya-ma.  It  was  nof 
above  that  Inbar  pnriimonia  in  i-hilJreu  ia  frequenti 
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K'imattouclcci  with  marked  dullness.  The  presence  of 
[  well-niarkcd  dullness,  with  increased  resistance  over  the 
r  portion  of  the  lung,  ia  iisually  due  to  the  occur- 
ptence  of  acute  empjemia  during  the  eourse  of  a  pneu- 
[  monia. 

AuaouLTATioN. — FiTst  stage.     lu  the  earliest  stage 

I  of  engorgement   the   breath  soimds   are  weaker   tlian 

Lnormal  over  the  affected  portion.     Over  adjacent  por- 

Ktions  the  breath  soimds  are  slightly  exiggerated ;  later, 

\b&  the  engorgement  increases,  the  breath  sounds  heeomo 

larsher,  especially  marked  during  expiration.     As  the 

K-exudation  fills  the  alveoli,  the  inspiratory  portion  of  the 

■1)reath  sound  loses  its  vesicular  element,  has  a  faint 

iblowing  quality,  and  the  pitch  becomes  higher.     The 

fxpiratory  portion  ia  at  first  slightly  prolonged,  higher 

pitched,  with  a  distinct  bronchial  character.     As  the 

consolidation  becomes  more  marked,  there  ia  a  gradual 

disappearance  of  the  normal  vesicular  murmur  and  an 

increase  in  the  intensity  of  the  bronchial  breathing. 

The  crepitant  rales   (rale  indux),  which  has  been 

fcoonsidered  by  some  authors   as   characteristic  of  this 

K^tage  of  pneumonia,  may  be  present  before  percussion 

^•Anllness  or  tlie  occurrence  of  the  broncliial  type  of 

reatbiug.     The  crepitant  rale  is  not  always  present. 

r  It  may  be  absent  (a)  when  tho  consolidation  is  central 

and  there  is  no  pleural  involvement ;  (i)  when  complete 

consolidation   occurs,  very  rapidly;    (c)    in   secondary 

pneumonia.     Wheu  pneumonia  is  superadded  to  acute 

rbronebitis,  large  and  small  moist  rales  may  be  present 

^od  mask  the  crepitant  rale  and  the  early  changes  in  the 

ath  sounds.     The  crepitant  rale,  when  present,  is  of 

mportaut  diagnostic  significance. 

Second    Stage.     Bronchial    breathing    during    the 

3ond  stage  is  present  in  projKirtion  to  the  degree  of 

fiensolidation.     As  the  alveoli  becomes  filled,  tlie  lireatli- 

passes   from   a   stage   of   high-pitched,    prolonged 

ipiration,    broncho-vesicular,    to    pure    tubular    and 

mgeal    breatliing.      The    bronchial,     tubular    and 
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tracheal  breathing  that  is  present  in  pneumonia  differs 
from  that  heard  over  the  bronchi,  trachea  and  larynx  in 
the  normal  lung.  It  is  higher  pitched;  expiration  is 
more  prolonged,  and  the  tubular  element  has  a  peculiar, 
distinct,  "audible"  quality,  which  is  a  striking  feature 
of  the  sound.  Although  it  may  not  be  very  loud,  this 
quality  of  the  sound  is  easily  detected  when  present. 
This  distinctive  quality  of  the  breath  sound  in  pneu- 
monia is  due  to  the  resonating  influence  of  the  deiise 
consolidated  lung  on  the  vibrations  brought  to  it  by  the 
walls  of  the  bronchi.  In  central  pneumonia  the  inter- 
posed unconsolidated  lung  causes  the  breath  sounds  to 
have  a  combined  distinct  bronchial  breathing,  associated 
with  normal  vesicular  murmur.  The  bronchial  element 
in  these  cases  is  especially  marked  during  expiration. 
When  the  amount  of  consolidation  is  slight  and  situated 
deep  in  the  lung,  the  bronchial  sound  may  not  be 
detected  as  such,  but  a  high-pitched,  blowing  sound 
may  be  heard  after  the  expiratory  sound  of  the  normal 
lung  has  ceased.  In  cases  of  central  pneumonia, 
increased  vocal  resonance  (bronchophony)  may  be  the 
only  sign  present.  Plugging  of  a  large  bronchus  causes 
the  bronchial  breathing  to  be  absent.  This  is  especially 
apt  to  occur  in  the  massive  type  of  pneumonia.  Thick 
exudation  upon  the  pleura  or  effusions  into  the  pleural 
cavity  gives  a  weakening  or  absence  of  the  bronchial 
sounds.  Effusions  into  the  pleural  cavity,  especially 
where  they  occur  before  the  stage  of  complete  con- 
solidation, give  a  type  of  breathing  that  is  similar  to 
cavernous  breathing.  In  pneumonia  affecting  the 
upper  lobes  of  the  lung,  feebleness  or  absence  of  bron- 
chial breathing  may  occur  without  blocking  of  the 
bronchus  or  the  interference  of  thick  pleural  exudate. 
Over  the  unaffected  portion  of  the  same  side,  the  respira- 
tory sounds  may  be  feeble  or  exaggerated,  according  as 
the  lung  is  relaxed  or  is  in  a  state  of  compensatory 
emphysema.  Over  the  opposite  lung  the  breath  sounds 
are  exaggerated.     Frequently  bronchial  breath  sounds 
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may  be  transmitted  to  the  opposite  side,  suggesting  the 
occurrence  of  double  pneumonia.  Vocal  resonance  is 
increased  in  intensity  in  proportion  to  the  degree  of 
consolidation,  and  corresponds  to  the  various  changes 
that  occur  in  the  bronchial  breathing.  Pectoriloquy 
j  present  in  complete  constilidation.  In  central  pneu- 
monia, when  uuinvolved  overlying  lung  masks  tlie 
physical  signs,  increase  in  vocal  resonance  may  be  the 
only  diagnostic  symptom  present;  it  should  always  be 
ought  for  in  doubtful  caaes,  especially  in  the  aged. 

Third  Stage.  The  earliest  indication  of  change  in 
the  consolidated  lung  is  that  the  peculiar,  clear,  "audi- 
ble" character  of  the  bronchial  breathing  of  the 
second  stage  is  lost.  The  breath  sounds  become  bron- 
chial, and  their  vibratory  quality  gradually  disappears. 
With  these  changes  in  the  bronchial  sounds,  air  again 
enters  the  bronchioles  and  alveoli,  and  medium-sized 
rales  (rale  rediix)  are  heard  with  inspiration  and 
expiration.  As  the  alveoli  l»ccome  free  of  the  exudate, 
the  moist  rales  diminisli  in  nundier  and  finally  dis- 
appear. The  vesicular  quality  returus  as  the  bronchial 
is  lost. 

As  the  lung  does  not  at  once  regain  its  normal 
I  elasticity,  the  expiratory  sound  may  for  a  variable  time 
,  he  slightly  prolonged  and  low  j)itelied.  In  clironic 
■  unresolved  pneumonia  the  signs  of  the  secondary  stage 
persist  for  a  long  time,  and  arc  gradually  replaced  by 
k  those  of  chronic  interstitial  pueiuiionia.  When  the 
I  jmenmonic  area  nndergoes  purulent  infiltration,  the 
F  rfile  redux  is  associated  with  or  displaced  by  larger 
I  liquid  rales;  the  broncliial  element  of  sound  ]iersists, 
rand  later,  with  the  destruction  of  lung  tissue,  caveniuua 
I'breath  sounds  are  present. 

Vocal  Resonance. — With  the  lieginning  of  tlie  third 
>■  stage,  pectoriloquy  of  the  second  stage  is  replaced  by 
bronchophony,  which  gradually  diminishes  in  intensity 
until  it  becomes  exaggerated  resonance.     With  the  com- 
pletion of  resolution,   the  voice  sounds  return   to  the 
^normal. 
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Il2  THK  ]IKSP!Fx.lTORY  SYSTEM. 

Differential    DiagnoBis.     Acute    Fnlmonary    Cougestioii. — 

During  tlie  early  part  of  the  first  stage  of  pneumonia 
the  Larsh  respiratory  iimrmur  over  the  hiiig  is  due  to 
acute  congestion  of  the  entire  respiratory  tract.  As  the 
localization  of  the  confteation  occurs  in  the  lobe  that  is 
to  be  affected,  there  will  he  a  gradual  increase  in  the 
harshness  of  the  respiratory  murmur  in  coinpariaon 
with  the  rest  of  the  lung. 

Pleurisy  with  Effusion. — During  the  stages  of  eonsoH- 
diitiuiL  iiiii!  rctiiiliitiim,  pneumonia  may  be  coufoimded 
with  crt'iisinii  iiitu  the  pleural  cavity.  It  is  especially 
iriiportaiit  tliat  tliese  two  conditions  be  differentiated, 
od  account  of  the  frequency  with  which  empyema  fol- 
lows pneumonia,  especially  in  children. 
^  iNsrEC'TioN. — In  pneumonia  the  size  of  the  cheat  ia 
only  slightly  increased ;  the  intercostal  spaces  persist, 
not  Iteing  flattened  or  bulged;  motion  of  the  affected 
side  is  limited;  of  the  opiwsite,  slightly  increased.  In 
effusion  into  the  pleura  the  enlargement  of  the  affected 
side  is  marked;  there  is  flattening  or  bulging  of  the 
intercostal  spaces.  The  motion  over  lower  portion  of 
the  chest  is  absent.  Posilion  of  the  heart:  In  pneu- 
monia the  apex  beat  ia  in  a  normal  position.  In 
effusions  the  heart  is  displaced.  Location  of  the  apex 
l>eat  of  the  Iieart  is  one  of  the  most  important  signs  in 
separating  the  two  conditions. 

Pai.pa-['ion. — In  pneumonia  the  vocal  fremitus  is 
markedly  increased,  except  when  the  bronchus  is 
plugged.  In  effusion  vocal  fremitus  is  absent,  and  is 
only  detected  when  adhesions  are  present.  In  pneu- 
monia tlie  diaphragm  is  not  displaced  do^vnwa^ds,  and 
there  is  no  change  in  the  position  of  the  abdominal 
organs.  In  effusion  there  is  marked  displacement  of 
the  diaphragm;  the  liver  or  spleen  arc  palpable  below 
the  free  border  of  tlie  ribs. 

Percussion. — In  pneumonia  the  note  is  dull,  but 
slill  resonant;  it  is  not  flat.  In  effusion,  note  flat  or 
toneless.     In  pneumonia  the  area  of  percussion  dullness 


DISEA.SES  OF  RESrill.lTDliy  TJt.lrT. 


IT."! 


followfl  the  anatomical  division  of  the  lung.  In  effusion 
it  follows  a  curved  line,  being  highest  in  the  axilla. 
Skoda'a  resonance  may  be  present  in  lx)th  conditions. 

Adscultation. — In  pneumonia  the  breath  sounds 
over  area  of  dullness  are  bronchial  or  tubular  in  char- 
acter. The  sound  gives  the  impression  of  being  pro- 
duced close  to  the  surface.  In  effusion  the  breaih 
sounds  are  absent  over  the  lower  portion  of  flatness; 
may  be  present  at  the  upper  level  of  the  fluid,  and  differ 
from  those  of  pneumonia  in  lacking  clearness  and  being 
more  or  leas  distant  from  the  surface.  In  pneumonia 
during  the  stage  of  resolution,  rales  are  present.  In 
effusion,  liquid  rales  are  not  detected ;  friction  rales  may 
occasionally  be  heard. 

Vocal  Resonance. — In  pneumonia,  bnmchophouy  or 
pect^iriloqiiy  is  present.  In  effusion  over  lower  por- 
tion of  thorax,  the  voice  sounds  distant  from  the  ear. 
Over  tlie  upper  portion  of  tlie  fluid  pectoriloquy  of  a 
peculiar  nasal  character  is  heard  (EPgophouy). 

Hemorrhagic  Li&rction. — In  hemorrhagic  infarction 
the  consolidation  of  the  lung  is  due  to  the  presence  in 
the  alveoli  of  the  affected  area  of  coagulated  blood,  so 
that  tlie  physical  condition  of  that  portion  of  the  lung 
involved  by  hemorrhagic  infarction  ia  identical  wilJi 
that  of  a  localized  lobar  pneumonia.  Differential  diag- 
nosis is  based  on  the  position  and  distribution  of  the 
consolidation  and  the  presence  of  valvular  disease  of  the 
heart.  In  pneumonia  the  entire  lobe  is  usually 
involved.  Hemorrhagic  infarction  is  localized,  and  is 
generally  most  apt  to  occur  at  tho  lower  portion  of  a 
lobe  and  along  its  border.  In  pneumonia,  unless  com- 
plicated by  organic  cardiac  disease,  there  are  no  adveiiti- 
tiouB  heart  sounds.  Hemorrhagic  infarction  is  generally 
aBSOciated  with  the  physical  signs  of  valvular  lesion  of 
the  heart.  The  dyspncea  in  pneumonia  is  panting;  tlie 
patient  lies  upon  the  affected  side  or  more  or  less  flat 
upon  the  back.  In  liemorrliagie  infarction  the  patient 
assumes  the  position  of  orthopncea  during  the  early  por- 
tion of  the  attack. 


1T4  THE  EESPUCATOr.Y  SYHTFjr., 

OoUapse  of  the  Lung. — Wlicn  tliis  condition  oecnra  in 
cliildivn,  or  when  it  affects  the  entire  IoIk;,  differontial 
diagnosis  may  be  very  difficult.  On  insjiection,  in 
pneumonia,  there  is  slight  enlargement  of  the  side.  In 
collapse,  retraction  of  the  aide  ocenrs.  In  pneumonia 
there  is  increased  vocal  freniitns.  In  collapse,  fremitus 
is  diminished  or  absent 

In  pnenmnnia  there  is  dtillness  on  percussion.  In 
ci:illapse  the  resonance  is  slightly  impaired  and  aaso- 
fiiatcd  with  marked  tympanitic  quality. 

In  ]ineiinir>nia  there  is  well-defined  bronchial  breath- 
ing. In  collajTse  the  breath  sounds  are  feeble;  may 
have  slight  bronchial  character,  but  are  indistinct  and 
distant  from  the  ear.  Pneumonia,  during  first  and 
third  stages  adventitious  sounds  present.  Collapse, 
these  signs  may  lie  absent.  V 

CHRONIC  INTEESTITIAL  PNEUMONIA.  1 

Syiionymn. — Cirrhosis  of  the  lung.      Fibroid  ]ihtbiBie. 

The  distinctive  pathological  change  in  this  type  of 
pulmonary  disease  is  the  increase  in  the  fibrous  strnct- 
urea  of  the  lung.  This  overgrowth  of  connective  tissue 
may  l)e  limited  to  the  peribroncliial  tissue  of  the  larger 
or  medium-sized  tubes.  It  may  affect  the  interlobular 
septa,  extending  into  the  interlobular  wall.  In  other 
cases  it  primarily  involves  the  walls  of  the  alveoli 
themselves,  while  in  others  it  starts  in  the  snl)])leural 
and  pleural  tissues  and  gradually  extends  inwards.  It 
is  rare  to  find  fibroid  induration  limited  ta  the  different 
tracts  above  mentioned,  although  it  may  have  its  origin 
in  one  or  the  other  of  them. 

The  effect  of  increase  of  fibrous  tissue  is  (a)  U> 
increase  the  solid  structures  of  the  huig.  (h)  Accord- 
ing to  the  law  of  iibroiis  tissue,  contraction  takes  place. 
(r)  The  indnratinn  of  the  tissue  and  the  thickening  of 
tbe  walls  of  the  alveoli  interfere  with  the  elasticity  of 
tlie  limg,  and  causes  more  or  less  impairment  of  the  pul- 
nionary  function,     (d)  Following  the  contraction,  f 
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s  more  or  leas  atrophy  of  the  alveolar  wnlla,  reanltine; 

Kn  empliyaematoiia  dilatation,  or  di  Ha ppea ranee  of  the 

rails,  and  eoalesoenco  of  adjacent  alveoli.     Bronchiec- 

isie  of  varying  degree  ia  also  present. 

Threo  types  of  pulmonary  fibrosis  can  be  recognized 

physical  signs:     (1)    The  massive  or  lobar  type; 

S(2)  the  broneho-pnennionio  type;  (3)  the  disseminated 

"reticular  or  diffuse  form.      The  type  of  the   disease 

»rresponda  more  or  less  closely  to  the  etiological  factors. 

(1)  Ijobar   pneumonia   and   the   conflnent   typo   of 
■oneho-pneumonia  with  eollapse  are  ufton  the  origin 

fof  Hie  massive  or  lobar  typo.     Plonrisy  with  effusion, 

'  "  .'h  tlicri'  has  been  extensive  changes  in  the  pul- 

■  SH!i|)]<'iiraI  tissne  and  long  retention  of  tlnid  in 

',   ciiiisiiig  more  or   leas    pulmonary  collapse,   ia 

I  frequently   followed    hy   a   lobar   tyjie,    in   which    the 

ipriniary  changes  are  at  the  anrfaee  of  the  lung,  crippling 

1  respiratory  f\mction,  and  followed  by  retention  of 

jcretion  within   the  alveoli,  secondary  broncho-pneu- 

and  subsequent  diffuse  fihroais.     The  occlusion 

tef  a  large  bronchiis  by  foreign  bodies  or  by  pressure, 

1  of  aneiirism,  causes  tho  ti.'isuc  Iwyond  the  obstnie- 

F^on  to  colla]>80  more  or  less.     There  is  retention  of 

tonflaramatory  exudates,  and  the  subsequent  development 

l^ixf  fibroid  tisano. 

(2)  The  hroncho-pneumonic  type  may  he  induced  by 
^.thflse  eouditioua  which  cau.'fe  diffuse  capillary  bronchitis 
ror  hroncho-pneumonia.  The  broncbo-pneumonic  type, 
l^hen  localized  at  the  apices,  is  especially  prone  to  occur 

L  part  of  the  pathology  of  pulmonary  tuberculoaia, 
(nd  is  to  a  large  e.\tent  a  conaervative  proeeaa.  It  luay 
Jcur  either  at  the  beginning  of  the  di.seaae,  may  follow 
I  acute  secondary  inflanmiation  or  may  he  cicatricial 
9ien  there  has  been  cavity  formation. 

(3)   The  disseminated  type  is  generally  dependent 

opon  chronic  hrtinchial  irritatitjn  which  may  follow 
simple  bronchitis,  or  may  he  due  to  tlie  mechanical 
irritation  in  the  so-called  dust  disease,  or  pneumono- 
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koniosis.  Two  forms  of  diffuse  fibrosis  are  recognized 
by  physical  signs:  1.  The  emphysematous  form,  in 
which  the  fibroid  tissue  of  the  peribronchial  and  inter- 
lobular portions  of  the  lung  are  especially  involved  and 
there  is  associated  dilatation  of  the  alveoli.  2.  The 
contracted  form,  in  which  the  alveolar  walls  and  the 
subpleural  tissue  are  especially  involved.  In  this  there 
is  marked  loss  of  the  expansile  tissue  of  the  lung. 

Physical  Signs.  Inspection* — In  the  localized  fibro- 
sis of  the  lobar  and  broncho-pneumonic  types  there  is 
marked  retraction  of  the  chest  over  the  seat  of  the 
disease,  the  extent  being  in  proportion  to  the  amount 
of  lung  tissue  involved.  Ketraction  of  the  lung  causes 
a  flattening  of  the  chest  wall,  raising  of  the  diaphragm 
and  displacement  of  the  mediastinum  and  heart  toward 
tlie  affected  side.  Change  in  the  position  of  the  ribs 
causes  depression  of  the  shoulder  and  curvature  of  the 
spine.  The  respiratory  movements  over  the  affected 
area  arc  restricted  in  proportion  to  the  extent  of  the 
disease.  The  opposite  side  will  be  in  a  state  of  com- 
pensatory emphysema  and  functional  activity. 

Diffuse  Type, — In  the  emphysematous  form  the 
sliape  and  size  of  the  chest  and  the  respiratory  move- 
ments will  correspond  to  those  described  under  Large 
Lung  Emphysema  (see  Emphysema).  In  the  con- 
tracted form  the  shape  of  the  chest  is  more  or  less 
analogous  to  the  small  lung  or  senile  form  of  emphy- 
sema. There  is  contraction  of  the  lower  portion  of  the 
tliorax;  the  intercostal  spaces  are  narrowed;  the  ribs 
may  overlap.  Expansion  of  the  lung  is  deficient;  the 
(liapliragm  is  carried  upward,  and  the  supraclavicular 
and  su})rastenial  spaces  are  deepened.  It  is  rare  for 
tliis  condition  to  be  uniform  or  equally  marked  on 
both  sides.  In  tuberculosis  one  entire  lung  may  be 
involved,  while  in  the  other  it  may  be  limited  to  the 
a])ex.  When  secondary  to  mechanical  bronchitis,  the 
changes  are  more  uniform. 

Palpation. — Vocal  fremitus  is  variable,  and  gives 
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I  important  inforniatinn  as  tn  t.lic  nature  of  tlie  change  in 
the  lung  and  the  extent  of  the  involycnipnt.  In  the 
massive  or  lohar  type  there  will  lie  increase  in  vocal 
fremitus.  In  the  broncho-pneumonic  type  tlie  oliange 
in  vocal  fremitus  will  correspond  to  the  extent  of  the 
disease  and  its  neanieBs  to  the  surface  of  the  lung. 
The  Tocal  fremitus  may  he  feeble  or  absent  when  there 
is  obstruction  of  the  bronchi  leading  to  the  affected  area, 
and  when  there  is  marked  thickening  of  the  pleura.  In 
tie  diffuse  type  vocal  fremitus  is  markedly  diminished 
in  the  emphysematous  form.  In  the  contracted  form  it 
may  be  increased,  but  usually,  on  account  of  its  associa- 
tion with  pleural  thiciening,  it  is  feeble  or  al}sent.  The 
hiralizatifin  of  the  disease  also  causes  variations  in  the 
inten.sity  of  the  vocal  fremitus.  Fibrosis  of  the  a|)ex  is 
usually  attended  with  increa.sed  vacaX  fremitus,  while 
I  when  the  base  is  involved  the  vocal  fremitus  is  dimin- 
I  ished  or  absent, 

Pehcussion, — Increase  of  the  solid  structure  of  the 
I  lung  causes  diillneSs  of  the  percussion  note.  Loss  of 
I  tension  of  the  lung  and  diminution  in  the  size  of  the 
lalveoli  causes  the  dullness  to  have  a  peculiar  wooden 
land  tympanitifl  quality.  Thickening  of  the  pleura 
a  more  marked  dullness,  with  increased  sense  of 
Ireaistanee.  In  the  emphysematous  form  the  increase 
[in  the  size  of  the  alveoli  causes  the  percussion  note  to 
I  be  hyper-resonant. 

Auscultation. — In  the  lohar  type  the  breath  sounds 
3  bronchial  in  character  and  more  or  less  weakened, 
t  differ  from  those  present  in  true  lobar  pneumonia 
being  less  intense  and  having  a  somewhat  soft,  blow- 
^  quality.  Bronchophony  is  also  present,  but  is  weak 
nd  distant. 

In  the  broncho-pneumonic  type,  if  the  area  involved 

B  doae  to  the  surface  of  the  hing,  bronchial  or  broncho- 

fTesicnlar  breathing  will   be   present.     When   situated 

lideeper  in  the  lung  and  covered  by  distended  alveoli, 

lifaroDchial  breatliing  may  be  absent,  and  the  respiratory 
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murmur  will  be  feeble.  When  rales  are  present  over 
the  affected  areas,  they  will  have  a  sharp,  metallic 
quality.  In  the  disseminated  type  one  of  the  character- 
istic features  is  the  feebleness  or  absence  of  the  vesicular 
element  of  the  inspiratory  sound,  associated  with  feeble, 
prolonged  and  slightly  bronchial  expiratory  sound. 
Pleural  changes  cause  both  the  vesicular  and  bronchial 
elements  of  the  breath  sounds  to  be  weakened  or 
obliterated. 

Differential  Diagnosis. — The  differentiation  of  the 
fibrosis  that  occurs  in  tuberculosis  from  that  of  non- 
tubercular  diseases  of  the  chest  is  frequently  impossible. 
Fibrosis  always  occurs  in  certain  forms  of  tubercular 
infection  of  the  lung,  and  has  no  distinctive  features. 
The  condition  known  as  coal  miners'  phthisis,  fibroid 
phthisis,  etc.,  is  frequently  due  to  the  combination  of 
dust  irritation  and  tubercular  infection.  Frequently 
the  fibroid  changes  in  the  lung  are  so  marked  as  to 
become  the  most  important  factor,  while  the  tubercular 
changes  are  subsidiary. 

EMPHYSEMA. 

Pulmonary  vesicular  emphysema  is  an  overdistension 
of  the  air-vesicles,  and  may  be  acute  or  chronic.  The 
varieties  of  emphysema  are:  (1)  Compensatory  or 
vicarious.  This  may  be  limited  to  a  few  lobules,  to  a 
lobe  or  involve  one  lung  only.  This  type  of  emphysema 
occurs  when  distension  of  a  portion  of  the  pulmonary 
tract  is  com])ensatory  for  deficient  expansion  in  other 
portions  of  the  lung. 

(2)  General  vesicular  emphysema.  In  this  variety, 
associatx?d  with  dilatation  of  the  air-vesicles,  are  struct- 
ural changes  in  the  walls  of  the  alveoli  which  diminish 
their  resiliency  and  lead  to  atrophy.  Two  types  of 
g(»neral  eni])hysoma  are  recognized:  (a)  Chronic,  large 
lung  or  liy])ertrophic  emphysema,  and  (h)  small  lung, 
atrophic  or  senile  emphysema. 
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(3)  Interlobular  or  intorstitial  empliysGma,  with 
I  infiltration  of  air  infj)  the  pulmonary  stroma. 

In  general,  chronic,  largo-ltmg  omphyaeraa  tim  moat 
l-marked  change,  in  addition  to  increased  dilatation  of 
f  flie  alveoli,  is  a  loss  of  elasticity  of  the  alveolar  walla, 
I  which  influences  the  respiratory  function.  As  has 
("been  mentionttd  Ijpfore,  while  tJie  pidmonaiy  tiKsiie  ia 
)  pasaive  during  inspiration,  merely  dilating  with 
b-  enlargement  of  the  thorax,  during  expiration  it  is  active, 
I  an<l  plays  a  most  important  |«irt  in  contracting  the 
I  chest.  Perfect  respiration  reipiirea  that  the  chest  be 
I  coutractx'd  aa  well  as  expantled.  The  power  of  the 
I  lung  to  contract  ia  due  to  (n)  elaatirity  of  the  alveoli ; 
I  (b)  contraction  of  the  muacular  tia«ne  of  the  bronchial 
I  tract. 

In  proportion  as  the  normal  elasticity  of  the  piil- 
I  monary  tissue  is  impaired  in  eniiihysema,  the  following 
I  conditions  are  induced:     (a)   Faulty  expiratory  eon- 
I  tract.ioii  leads  fx)  gradual  overdistension  of  the  Inngs, 
increase  in  the  amount  of  residual  air  and  diminution 
in  the  amount  of  tidal  air.     The  chest  wall,  nnact^d 
ajx)n  by  the  elasticity  of  the  lung,  assumes  at  first  the 
position  of  full  inspiratory  expansion.     As  the  ventila- 
tion of  the  lung  is  imperfect,  (lyspnoea  ia  easily  induced 
on  exertion,  and  the  aecessfiry  inspiratory  nmscles  are 
called  iiit/>  play  to  increase  still  further  the  capacity  of 
the  chest.     The  upper  pcirtion  of  the  bony  thorax  is 
carried  upward;  the  sternum  is  carried  forward;  ribs 
,■  rotated  outwards;  the  intercostal  apacea  widen;  antero- 
L  poBt«rior  diameter  of  the  clieat  increases.     "Enlavge- 
f  ment  of  the  chest  to  the  limit  of  tlioracic  resiliency 
ITS."     (Powell.)       Enlargement   of   tlie   lung   dis- 
L  places  the  heart  towards  the  median  line,  and  the  dia- 
I  phragm    is    depressed,    together    witli    the    abdominal 
rergans. 

(b)  Circulafflry  changes.  The  circ'ulatory  syateni  ia 
I'affected  in  two  ways:  (1)  Nnrmalty  tlie  elasticity  of 
W'&B  lung  causes  a  negative  preasure  within  tlic  thorax. 
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which,  (luring  i n spirit tinii, equals  7  to  9  mm.  of  mercury. 
"The  elastic  fibres  of  the  lung  are  upou  the  stretch  and 
are  pulling  upon  the  rii)B,  interaistal  apaeea,  upon  the 
diaphragm  and  upon  the  heart  and  great  vessels.  Tbe 
elastic  pull  of  the  lung  .  .  .  assists  the  diastolic 
expansion  of  the  ventricles  .  .  .  and  acts  upon 
the  vena  cava  within  the  chest  and  generates  within 
them,  as  well  as  within  the  right  auricle,  a  force  of  sue- 
tion.  This  suction  from  within  the  chest  extends  to  the 
great  veins  just  without  it  in  the  noek."^ 

As  tJie  elastitiity  of  the  pulmonary  tisane  becomes  im- 
paired, the  auction  force  of  the  lung  decreases ;  there  ia 
a  corresponding  imperfect  dilatati<m  of  the  right  auricle 
and  emptying  of  the  great  veins.  This  interferes  with 
the  return  circulation,  which  early  shows  itself  in  dis- 
tension of  the  jugular  veins  and  a  tendency  to  general 
venous  stasis.^  (2)  The  dilatation  of  the  alveolar 
walls,  with  the  subsequent  atrophy,  causes  obstruction 
to  the  pulmonary  circulation  through  narrowing  the 
capillaries,  by  stretching  and  by  obliteration.  The 
effect  of  this  circulatory  obstruction  is  to  raise  the  press- 
ure in  the  pulmonary  artery,  which  is  early  indicated  by 
accentuation  of  the  pulmonic  second  sound.  To  over- 
come the  increased  tension  in  the  pulmonary  artery,  the 
right  heart  hypertrophies ;  sooner  or  later  the  hyper- 
trophy fails  to  keep  pace  with  the  progressive  obstruc- 
tion of  the  pulmonary  circulation  and  the  increased 
work.  The  right  ventricle  is  nnable  to  empty  itself; 
dilatation  of  the  cavity  occurs,  witli  incompetency  of  the 
tricuspid  valve,  and  regurgitation  in  the  right  auricle. 
When  tricuspid  regurgitation  occurs,  the  imperfect 
venous  return,  due  to  diminished  negative  pressure,  ia 
acutely  increased.  Pulsations  occur  in  the  jugnlnr 
vein;  there  is  passive  congestion  of  ail  the  nbiliiminiil 
viscera,  with  enlargement  of  the  liver  and  spleen,  the 
?.  of  ascites  and  general  anasarca. 
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Physical  Signs. — Tlie  physical  signs  of  erapliyaema 
vary  with  iJic  ilfgcee  of  pulmonary  distenaiou  and  loss 
of  ulafiticity.  Tliey  arc  niodififcl  hy  intereurront  attacks 
of  acute  liroiicliitis,  sjiawm  nf  tlic  hrouL-lii  (astliuia)  and 
the  secondary  ehangfs  in  t!n'  cirtniliitiiry  system. 

Inspection.  Laiye-Lidi'j  Eiiiishij'iema. — -TLe  patient 
l)resent8  a  more  or  lusa  charactoriatic  apiJearance.  The 
cheat  is  enlarged  in  all  directioua,  especially  in  the 
antero-]X)atorior  diameter.  The  dorsal  curve  of  the 
spine  ifi  exaggerated.  The  sternum  is  carried  forward ; 
the  riba  are  rotated  outward  and  are  more  Jiorizoutal; 
the  upper  intercostal  spaces  are  widened,  and  the  lower 
portion  of  the  chest  is  seemingly  contracted  in  com- 
parison witli  the  upper  portion,  but  there  is  an  increase 
in  the  transverse  diameter.  These  clianges  in  the  bony 
thorax  give  tlie  barrel-shaped  cheat  of  emphysema, 
Mensiiration  shows  enlargement  of  the  t-liorax  ia  in 
all  directions,  esjiecially  marked  in  antei-o-poaterior 
diameter. 

The  movements  of  the  thorax  are  altered ;  iDS])irati(>n 
is  short,  ijerky,  with  very  slight  expansion  from  firat  to 
fourth  ribs.  The  iiiuacles  of  the  neck  are  hypertrophied 
and  prominent,  the  upper  portion  of  the  cheat  being 
pulled  upwards  by  the  accessory  muscles  of  inspiration. 
With  inspiration  the  suprasternal,  supraclavicular  and 
upper  intercostal  spaces  are  deepened.  The  lower  por- 
tion of  the  chest  is  depressed  during  inspiration  by  the 
action  of  the  diaphragm,  and  breathing  ia  chieily 
ahdnminnl. 

Expiration  ia  tardy,  alow  and  prolongcfl,  with  forcible 
eonti'actiiiTi  of  the  abdominal  musclca.  During  expira- 
tion tlic  intercostal  spaces  may  he  even  with,  or  project 
Iteyond,  the  level  of  the  riba.  Cardiac  impulse  is  not 
seen  in  the  normal  site,  but  is  displaced  downward  and 
inward.  Epigastric  pulsation  is  marked.  The  jugular 
veins  are  prominent  and,  in  tricuspid  regurgitation, 
pulsating. 

SmaU-Lvufj  Empliyscma. — The  jwitient  has  the 
wasted,  shnmkeu  ajijiearance  of  old  age.     The  tlwix^-i^a 
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contracted,  the  shoulders  are  rounded,  but  the  clavicles, 
ribs  and  sternum  are  depressed;  the  intercostal  spaces 
are  narrowed  below  the  fourth  rib.  The  lower  ribs  are 
very  oblique,  and  the  edges  may  be  in  contact.  The 
movements  of  respiration  are  shallow;  the  thorax  is 
more  rigid  than  in  the  large-limg  type.  During  inspira- 
tion there  is  deepening  of  the  supraclavicular  fossa  and 
intercostal  spaces.  The  diaphragm  is  not  depressed, 
but  its  descent  is  limited.  Cardiac  impulse  is  not  dis- 
placed downward  and  toward  the  median  line,  as  in  the 
large-lung  type,  but  may  be  slightly  elevated  and  carried 
further  to  the  left.  Epigastric  pulsation  and  distension 
of  the  jugular  veins  are  absent. 

C  oinpeiisatory  Emphysema, — ^When  compensatory 
emphysema  involves  the  entire  lung,  the  enlargement  of 
the  side  is  attended  with  movements  of  increased  func- 
tion, i,  e,,  increased  expansion  during  inspiration,  while 
in  expiration  the  contraction  of  the  thorax  is  energetic 
and  prolonged.  The  cardiac  position  varies  with  the 
cause  of  the  em])liysema  and  the  side  involved. 

Emphysema  limited  to  a  lobe  or  part  of  a  lobe  will 
affect  the  size,  shape  and  movement  of  the  thorax, 
according  to  the  cause.  When  emphysematous  dilata- 
tion occurs  in  })ortions  of  the  lung  surrounding  areas  of 
consolidation  or  induration,  it  may  prevent  the 
deformity  that  is  usually  associated  with  the  primary 
condition. 

Pai.pation.  Large-Lung  Emphysema, — Vocal  frem- 
itus vari(\s  in  pr()]K)rtion  to  the  rarefaction  of  the  lung 
and  the  diminution  of  pulmonary  tension.  It  may  be 
normal  in  mild  cases,  diminished  or  absent  in  well- 
inarkod.  Cardiac  im])ulse  felt  in  the  epigastric  region 
is  diffuse;  the  force  depends  entirely  upon  the  degree 
of  liypertro])liy  of  the  right  ventricle.  The  liver  may 
1)0  felt  below  the  free  border  of  the  ribs;  the  edges  are 
firm,  smooth  and  rounded  in  pro})ortion  to  the  conges- 
tion from  disturbed  venous  return  in  the  vena  cava. 
The  spleen  may  be  enlarged  and  palpable,  secondary  to 
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hepatic  congestion.  When  emphysema  is  associated 
with  bronchitis  or  apaam  of  the  bronchi,  rhonohi  may  be 
felt. 

Small-Lung  Emphysema. — Vocal  fremitna  is  but 
sliglitly  changed,  and  may  show  slight  iueroaso  in 
intensity,  especially  over  the  areas  of  large  hronclii. 

Compensatory  Emphy/iem,a. — lucreased  tenaiim  of 
the  liiiig  causes  the  normal  vocal  fremitus  to  be  slightly 
increased. 

P  EKf  ussi  o  N , — Large  -Lu  ng  Emphiise  m  a . — Rare  f  ac- 
tion  of  ]»ulmonary  tisane  and  increased  amonnt  of  air 
contained  in  the  thorax  causes  the  percussion  note  to  be 
hyper-resonant;  tlie  low  tension  of  tlie  iiulmnriarv  tissue 
lowers  the  pitoh.  The  eimiJition  of  the  client,  wull  f  |i;igo 
S-i)  jTennits  the  bony  quality  to  l>e  ui1<I{m1  ti.  tliiit  ••(  tlie 
puhuonary  tissue,  so  that  the  quality  is  cliiuiged. 
According  aa  tliese  different  eleinenta  enter  intfl  the  [K!r- 
cussion  sound,  it  has  been  described  as  vesico-tympaiiitic, 
band-box,  boardy,  woodeny,  etJ3.  The  character  of  the 
sound  does  not  show  variation  during  inspiration  and 
expiration.  The  borders  of  the  lung  are  extended,  and 
resonance  may  be  obtained  as  low  aa  the  twelfth  rib 
behind.  The  normal  areas  of  hepatic  and  cardiac  dull- 
ness are  diminished  or  absent. 

Small-Luiuj  EmphyseriM. — ^Tho  percussion  nolo  is 
hyper-resonant,  hut  the  pitt'h  is  not  lowered ;  lhe  quulity 
is  cleaner  and  more  tympanitic  than  in  the  liirj;e  hiiig 
type.  The  areas  of  cardiac  dullness  are  net  iliiiiiniKheil, 
but  may  lie  increased  by  I'etraclion  of  tlie  [luluiouary 
borders.  Heimtic  dullness  is  slightly  higher  than  nor- 
mal. The  rigid  cheat  wail  gives  an  increased  sense  of 
i-eai  stance. 

(■otiiiK'ii.iafory  Em)iJi,ysem't. — In  acnt-e  cases  all  the 
elements  of  normal  i)erenB8ion  sounds  are  exaggerated. 
The  note  is  hyper-re-sonant,  clear  and  slightly  higher  in 
pitch. 

In  long-standing  crises,  secondary  changes  in  the  luiig 
may  cause  loss' of  tension  and  tlie  percussion  smmd  of 
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till?  larf^d-liing  enijjiijaeiiia.  Iii  cLniiiic  localized  emphy- 
aciiia  the  [lereussioii  note  varipa  according  to  tlie  coiidi- 
tiona  witli  which  it  is  asanciated. 

Au8«Jiri.TATioN. — Larfje-Lmi'fi  Emphijse ma.— Yiwria^ 
inspiration  the  veaiciilar  niumiur  is  short,  feeble,  or 
may  be  inaudilile,  being  replaced  "by  a  low-pitched, 
rniiibling  sound  of  muscular  contract  ion,"  (T'oivler,  ■) 
During  expiration  the  breath  sound  is  prolonged,  and 
amtinues  witli  nearly  equal  intensity  to  the  end  of  the 
act.  In  direct  proportion  to  the  severity  of  the  disease^ 
the  ratio  of  tlie  length  of  inspiration  to  expiration  is 
altered.  Expiration  becomes  longer  than  inspiration, 
sometimes  reversing  tlie  normal  ratio,  being  ftmr  times 
as  long  as  inspiration.  The  jiiteb  is  tow,  and  the  ([Tiiility 
slightly  blowing.  When  enijihyscma  is  aBsoei:it<>d  with 
bronchitis  and  spasm  of  tlie  bronchi,  varions-sized  dry 
and  moist  rales  are  heard  (spasmodic  einphysBma). 

Wlien  emphysematous  bleba  have  formed  beneath  tJie 
pleura,  fine  crackles  are  heard  with  inspiration  and 
expiration,  or  Iwth  (fine  crackling  crepitations,  emphy- 
sematous gurglings).  With  the  faiUug  right  heart., 
fine,  moist,  crepitating  rales,  due  to  pulmonary  cedema, 
are  hoard  over  tlie  base  of  the  limga. 

Cardiac  sounds  are  not  heard  over  tJie  normal  area, 
and  vary  according  as  hyjiertrophy  or  dilatation  is  most 
marked.  Over  the  normal  ajws  of  tlie  heart  the  first, 
sound  is  low  pitdied  and  prolonged  in  hypertrophy, 
short  and  sharp  when  dilatation  and  cardiac  weakness 
occur.  Over  the  base  the  cardiac  sounds  are  heard  at  a 
lower  level  than  normal,  and  there  is  accentuation  of 
tho  second  sounds  to  the  left  of  the  sternum,  due  to 
increased  tension  of  the  pulmonary  artery.  A  systfdic 
murmur  is  fretjuently  present  over  the  displaced  npcx. 
At  first  this  may  be  present  only  after  exertion,  or  dur- 
ing transient  attacks  of  intercurrent  bronchitis.  Later 
it  may  he  permanent,  with  all  the  associated  aigiia  of 
tricuspid  regurgitation.  Cardio-respiratory  murmurs 
are  at  times  present  over  the  normal  urea  of  cardiac 
dullness. 
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Small-Lung  Emphysema.- — Tlie  ilEiviatinua  from  ndr- 
iiial  are  not  as  iimrkt'd  an  in  tlie  largo  lung.  The 
inspiratory  aornid  ia  ncariy  normal  in  Icngtli,  but  feeble. 
The  expiratory  sound  ia  prolonged,  but  rarely  {ixceeds 
the  longtli  of  inspiration;  ia  liarahcr,  and  its  pitch  ia  not 
as  low. 

Compensatory  Emphyseina.— breath  sounds  are 
exaggerated.  They  retain  their  normal  characteristics, 
but  are  pure  in  type. 

Differential  Biagnoaifl.— Tlie  distinctive  signs  of  large- 
liuig  einphy.'^enia  are  bilateral  culargoment  of  the  chost, 
with  iiici-ea.se  in  the  antero-posterior  diameter  and 
«)unded  contour  (barrel-sha])ed  L-liest) ;  widening  of  the 
intercostal  spaces ;  restricted  inspiratory  movement, 
with  prolonged  and  labored  expiration ;  displacement  of 
the  apex  beat  and  epigastric  pulsation. 

Feeble  vocal  fremitus,  associated  with  hyper-resonant 
and  low-pitched  percussion  note. 

The  inspiratory  portii>n  of  tlie  breatli  sounds  is  short, 
i'eeblci  or  y.b9ent,  while  the  expiratory  jwrtimi  is  pro- 
longed, low  pitfiied  and  relatively  more  intense, 

Pnenmo-thoiax. — Enlargement   of   the   thorax   is   net 
synimctrical,  but  more  marked  over  the  afFected  side. 
The  intercostal  spaces  of  the  afFected  side  are  obliter- 
ated.    Movements  of  the  two  aides  are  unoqnaL    There 
is  absence  of  motion  on  the  affected  side,  with  active 
movement   of  the   opposite.     The   heart   is   displaced 
toward   the  unaifected   side.     The   percussion   note   is 
:  hyper-resonant,  but  of  tympanitic  quaHty,  the  normal 
I  Vesicular   quality   being   absent.      Coin   test   shows   a 
peculiar  metallic  quality  of  sound.     Vocal  fremitus  is 
I  tibeent.      Vesicular    murmur     is     absent.      Amphoric 
I  breathing  is  present  on  inspiration  and  expiration  when 
\  the  opening  to  bronchus  is  potent.     Lung  fistula  sound 
'  at  times  detected. 

Hydro-pneumo-thorax. — Below  level  of  fluid  there  is 
flatness  on  percussion.  On  shaking  tlie  patient  succus- 
sion  sound.^  may  be  detected,  with  metallic  tinkles. 
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Cardiac  Dyspnoea. — In  acute  febrile  diseases  and  in 
anaemia,  physical  signs  similar  to  those  obtained  in  a 
mild  degree  of  emphysema  are  frequently  present,  espe- 
cially the  hyiX3r-resonant,  low-pitched  percussion  note. 
This  is  diflferentiated  from  true  emphysema  in  that  the 
respiratory  sounds  retain  their  normal  relation  to  each 
other. 


ASTHMA. 

Asthma  is  a  disease  characterized  by  attacks  of 
intense  dyspnoea  of  a  paroxysmal  type,  occurring  more 
or  less  suddenly. 

Attacks  of  asthmaic  dyspnoea  may  be  due  to  acute 
narrowing  of  the  lumen  of  the  bronchial  tubes  by  (a) 
spasm  of  the  muscles  of  the  bronchi  (idiopathic  or  true 
asthma),  (h)  vaso-motor  dilatation  of  the  blood-vessels 
or  inflammatory  swelling  of  the  mucous  membrane 
(secondary  asthma). 

Between  the  attacks  in  the  primary  type  the  respira- 
tory tract  may  be  normal.  In  the  second  type  it  shows 
the  change  of  the  primary  condition. 

(yONi)iTTON  OF  Lungs  During  Asthmatic  Attack. 
— In  proportion  to  the  intensity  of  the  attack,  there  is 
increase  in  the  amount  of  residual  air  and  a  correspond- 
ing decrease  in  the  quantity  of  tidal  air,  with  resultant 
overdistension  of  the  alveoli.  The  chief  factor  in  caus- 
ing interference  with  the  normal  movement  of  the  air 
during  ins])iration  and  expiration  is  the  spasmodic  con- 
traction of  the  muscular  tissue  present  in  the  bronchial 
tnbes.  Muscle  fibres  have  been  demonstrated  in  the 
bronchial  tract  as  far  as  the  infundibula.  The  muscle 
fibres  of  the  bronchi  are  passive  during  inspiration,  but 
(hiring  expiration  their  contraction  is  an  important  fac- 
tor in  forcing  the  air  out  of  the  lung  and  in  the  produc- 
tion of  normal  expiratory  breatli  sounds. 

During  an  asthmatic  attack  the  normal  rhythmical 
action   of   the   bronchial   muscles   is   disturbed.     With 
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expiration  tlie  nontractifina  are  excessive,  narrowing  the 
lumen  of  all  the  tuhes,  and  even  closing  entirely  the 
smaller  onca,  t!Bi)ecially  the  non-cartilaginous.  With  the 
following  inspiration  active  contraction  of  the  muscle 
ceases,  but  more  or  less  spasm  remains,  so  that 
there  is  persistent  iut«rference  with  the  movement  fif  air 
in  the  lung;  biit  it  is  not  so  great  as  during  expiration. 
In  mild  attacks  the  inspiratory  obstruction  may  not  be 
present.  With  each  respiratory  act  more  air  is  taken 
in  than  is  expelled,  until  Hie  thoi-ax  is  distended  to  the 
utmost;  tliere  is  imperfect  ventilation  of  the  lung  and 
deficient  oxygenation  of  the  blood,  with  attending 
symptoms  of  dyspnoea.  The  effect  of  an  asthmatic 
attack  is  overdistension  of  the  lung,  causing  depression 
of  the  diaphragm,  enlargement  of  the  thoracic  cavity  in 
all  directions ;  the  heart  is  displaced  downward  and 
toward  the  median  line. 

Contraction  of  the  bronchi  and  overdistension  of  the 
alveoli  cause  diminution  of  the  uormal  negative  iutor- 
thoraeie  ]>Pt^saure  during  inspiration,  and  may  give  rise 
to  positive  presauro  dm"ing  both  ins^tiratitm  and  expira- 
tion, which  in  turn  causes  interference  with  pulmonary 
circulation,  overdistension  of  the  right  ventricle,  and 
interference  with  venous  return  eireiilation. 

With  the  subsidence  of  an  attack,  the  pulmonary  con- 
dition may  return  \x>  normal.  Rc]H!at«d  and  long- 
continiied  attacks  of  asthma  gradually  pnjduccs 
permanent  dilatation  of  the  air-vesicles  and  secondary 
emphysema, 

Fhsrsical  Signs.  Ikspkction.- — (a)  Diiriiir/  attach: 
The  face  itiay  lie.  jiale  or  slightly  cyanotic;  tlic  patient 
generally  sits  up  in  the  ]M)sitiou  tn  give  greatest  leverage 
to  aiixiliary  muscles  of  respiration ;  tlic  shoulders  are 
elevated ;  the  cheat  assumes  tlie  barrel  sliape  of  einpby- 
eema.  With  inspiration,  the  muscles  of  the  neck,  csjio- 
flially  the  atemo-eleido-mastoid,  are  ])rominout.,  and 
■  cause  tlie  movcnientjs  of  the  cheat  to  Ire  short  ami  jerky, 
.  lifting  the  thorax  en  ruaase,  but  with  very  little  expan- 
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siiiii.  Intei-fereiice  witli  the  free  eiitrauce  of  air  into 
tlic  alveoli  causes  depression  of  the  soft  parts,  so  that 
the  suprastermil,  siipraclavieiilar  and  intercostal  spaces 
are  deepened.  The  diaphragm  is  forced  to  the  lowest 
point  possible,  the  lowur  pjrtion  of  the  thorax  and 
sternum  are  depressed, and  tlie  epigastric  region  beeoniea 
more  prominent.  Expiration  follows  inspiration  witli- 
nnt  a  pause,  and  is  prolonged,  labored,  but  feeble. 
Movement  of  thorax  is  very  alight,  and  due  to  the  action 
of  the  anxiliary  innseles  of  expiration,  wliich,  forcing 
the  bony  Ijiorax  against  the  inflated  lung,  canfie  bulging 
of  tile  intercostal  spaces  and  snpraclavicnlar  fossir, 
Respirations  are  not  increased  in  frequency,  and  may  be 
less  than  normal.  Jugulars  are  distended,  and  the  apex 
heat  is  displaced  downward  and  to  the  right,  witli 
marked  epigastric  pulsation. 

(h)  Between  the  attacks:  the  condition  of  the  lungs 
may  be  normal.  When  asthma  lias  jiroduced  permanent 
dilatation  of  the  air-vcsiclfi,  the  shapi*  and  movement  of 
the  thorax  are  those  of  emphysema. 

Palpation. — (a)  During  attack:  vocal  fremitus 
never  increased ;  may  be  diminished  or  absent.  Over  a 
given  area  it  varies  from  time  to  time,  according  to  the 
degree  of  contraction  of  bronchi  leading  to  the  part. 
Rhonclii  may  be  felt.  The  cardiac  impulse  is  displaced 
downward  to  the  right,  and  is  diffused ;  pulse  is  small 
and  intermittent,  especially  during  inspiration  (pulsus 
paradoxus),  (b)  Between  the  attacks:  vocal  fremitus 
is  normal  or  diminished,  as  in  emphysema. 

Peecussion. — (a)  During  attack:  percussion  sound 
hyper-resonant.  During  early  stage  of  the  disease, 
with  increased  tension  in  the  lung,  the  sound  is  slightly 
higher  pitched,  but  clear.  After  repeated  attacks,  the 
diminished  elasticity  of  the  lung  causes  the  pitch  to  bo 
alt^ired  (lower)  and  the  quality  to  lie  tympanitic  or 
boardy  (see  Emphysema).  Enhirgeinent  of  the  lung 
causes  cardiac  and  hejiatic  areas  of  dullness  t/i  dis- 
appear.    The  borders  of  lungs  are  extended,  and  show 
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no  variation  between  inspiration  and  expiration,  (b) 
Between  the  attacks:  rosouance  may  be  normal  or  more 
or  less  emphysema  tons. 

Auscultation. — (a)  During  attacks:  inspiratory 
vesicular  murmur  may  he.  hoard  from  time  to  time. 
When  present,  it  is  of  normal  quality,  but  weak,  short 
and  jerky.  Usually  it  is  absent  or  obscured  l»y  sibilant 
or  sonorons  rales. 

During  expiration  respiratory  mnnmir  is  usually 
absent,  being  replaced  by  prolonged  dry  rales  of  sonor- 
ous, sibilant,  cooing  or  whistling  typo.  Tlie  r^les  are 
constantly  changing  in  intensity  and  character  over  a 
given  area,  at  times  disappearing,  either  with  return  of 
nonnal  vesicular  murmur  or  absence  of  all  soiiiid. 
With  subsidence  of  the  attack,  large  and  small-sized 
moist  rales  are  present,  due  to  secretion  in  the  bronchi. 

When  asthmatic  attacks  occur  during  the  course  of 
acute  or  chronic  bronchitis,  the  dry  and  moist  rales  are 
both  present.  Vocal  resonance  is  normal  or  somewhat 
diminished;  cardiac  sounds  during  attack  are  masked 
by  dry  rales  in  the  lung. 

(b)  Brdween  the  attacks:  respiratory  sound  may 
return  to  the  normal,  or  a  few  wheezing  rales  may  be 
present  for  some  time  after  dyspncea  has  disappeared. 
After  severe  attacks,  fine,  bubbling,  moist  rales,  with 
feeble  respiratory  murmur,  may  he  heard  for  some 
honra  or  days  over  the  base  of  the  lung  and  along  the 
borders.  Tn  chronic  cases,  emphysematous  breathing  is 
proflf'Tif  bctwcfii  tlip  iittacks. 

Differential  Diagnosis.  Cardiac  Dyspnoea.— iSubjeets  of 
viilviihir  ami  iii,vii<'iinlial  disease  of  tlie  heart  may  suffer 
from  iiitcrcurn.'ut  attacks  of  spasmodic  dyspntea.  It 
has  the  following  physical  signs  which  differentiate  it 
from  asthma : 

Inspection. — The  breathing  is  sighing  or  panting  in 
character;  the  rate  is  increased;  the  movements  of 
inspiration  and  expiration  are  of  nearly  equal  length. 
Expiration    lacks    the    characteristic    prolongation    of 
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asthma.  The  chest  lacks  the  typical  distension  of 
asthma.  In  asthma  breathing  is  spasmodic,  with  in- 
spiration short ;  expiration,  prolonged  and  labored.  The 
rate  of  respiration  not  increased. 

Percussion. — In  cardiac  dyspncea  the  note  over  the 
upper  portion  of  the  chest  is  normal.  Over  lower  por- 
tion of  the  chest,  esix?cially  at  the  base,  posteriorly,  dull- 
ness is  more  or  less  marked,  in  proportion  to  the  amount 
of  pulmonary  oedema  and  passive  congestion. 

In  asthma  the  note  is  hyper-resonant  over  all  portions 
of  the  chest,  especially  at  the  base. 

Auscultation. — In  cardiac  dyspnoea  during  inspira- 
tion, vesicular  murmur  is  present  over  upper  portion  of 
lung;  over  base  it  may  be  feeble  or  absent,  according  to 
the  amount  of  pulmonary  congestion  and  oedema. 

The  relative  length  of  inspiration  and  expiration  is 
but  slightly  altered.  Rales,  both  dry  and  moist,  may  be 
present,  but  dry  rales  are  not  as  varied  and  are  more 
constant  than  in  asthma ;  while  moist  rales  are  relatively 
more  abundant,  especially  over  the  base.  In  chronic 
passive  congestion  (cardiac  pneumonia)  the  breath 
sounds  may  have  a  bronchial  quality.  When  dyspnoea 
is  due  to  valvular  disease,  the  physical  signs  of  the  lesion 
are  usually  present.  At  times  the  distinguishing  signs 
in  the  lung  may  be  intense  enough  to  mask  the  cardiac 
murmurs. 

In  asthma  dry  rales  are  the  most  prominent.  When 
detected,  breath  sound  is  normal,  never  bronchial. 

Laryngeal  and  Tracheal  Stenosis.  Inspection. — 
T)ys])n(ra  is  inspiratory  with  increased  movement  of 
the  larynx.  Size  of  the  chest  is  diminished;  the  dia- 
phragm is  elevated ;  there  is  marked  retraction  of  the 
suprasternal,  su])raclavicular  and  intercostal  spaces. 
Tus])iratory  ])ortion  of  respiration  is  prolonged  and 
labored.  Expiratory  movement  is  shorter  than  normal. 
In  asthma  the  <lys])na\a  is  chiefly  expiratory;  the  chest 
is  enlarged  ;  \\\q  diai)hragm  is  depressed. 
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Peecussion. — In  stenosis  t.tie  porcnssion  note  hna 
dimiiiiahed  resonance.     In  asthma  it  ia  Lypor-rcsonant. 

AracuLTATioN- — In  stenoaisj  vi'siculai'  murniur  over 
thfl  lung  ia  diminislied  or  feeble ;  the  stridor,  due  to  the 
narrowing  of  tlie  larynx,  frequently  cause  bronchial 
type  of  breathing  to  be  heard  over  both  iunge.  The 
changes  in  the  respiratory  snuntis  are  constant  In 
asthma,  dry  rales  of  varying  size  are  heard  over  a  given 
area,  cnustantly  changing  in  character. 

Aneurism  of  the  Aorta.— Com [iressi on  by  the  aneiiria- 
nial  .sac  i»f  the  trachea  and  left  bronchus  may  siniulato 
very  closely  an  asthmatic  attack.  The  physical  signs 
are  not  bilateral.  The  intensity  of  the  signs  will 
depend  on  the  degree  of  narrowing.  When  the  bronchus 
is  only  slightly  narrowe<l,  the  respiratory  sound  heai-d 
over  the  lung  beyond  the  ]N)int  of  constriction  may  have 
a  slightly  tulmlar  or  a  marked  sonorona  quality.  Entire 
occliisicin  of  thp  bronchus  caiises  absence  of  breath  sound 
over  portion  of  lung  supplied  by  the  tube.  Dullness 
■  the  atemuni  and  traelipal  tugging,  lirassy  cough, 
and  heaving  impulse  are  generally  sufficient  for  diag- 
Losis. 

HyittericaJ  Breathing. — Paroxysmal  and  lalwired  lireatb- 
ng,  similar  to  that  of  asthma,  occurs  during  hysterica! 
attacks.  Expansion  of  the  chest,  due  to  voluntary 
action  of  the  muscles  of  inspiration,  and  voluntary  inter- 
ference with  expiration,  may  1m?  identical  with  that  I'f 
asthma.  The  rate  of  the  breathing  is  genovnily 
increaseil. 

On  auscultation  the  dry  vales,  wilh  prnlongi'd  cxiiirn- 
tion  are  not  present, 

FTTUaONABY  TUBERCULOSIS. 

Synonyms. — Phtbisis,  consumption. 

Pulmonary  tnlMTCulosis  is  a  diHcnse  of  the  lungs,  due 
to  the  presence  of  the  tnlierclc  bacilli,  with  the  produc- 
tion of  tubercular  nodules. 

The  distribution  of  the  tubercles  may  be  localized  or 
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diffiiBe.  Tlie  priiriaiy  effect  is  the  same  in  both  cHses, 
varying  merely  in  degree.  When  localized,  its  point  of 
selection  is  nmially  the  apex,  although  certain  factors 
may  determine  its  primary  location  in  otlier  portions  of 
the  lung.  Wlien  more  widely  distrihuted,  it  may 
involve  an  entire  Inhc  or  lung,  or  may  he  diaseminated 
lliniiit;lin\il  tiic  entire  hronehial  tract. 

Effect  Upon  the  Lung. — Immediate  lodfpnent  of  the 
tuliercle  liiK'illi  iisiiiilly  occurs  in  the  tfinninal  hron- 
chiolea.  With  the  ]»roduction  of  the  tubercular  nndnle, 
the  bronchiole  becomes  occluded,  and  the  alveolus 
supplied  by  the  bronchiole  becomes  the  seat  of  an  inflam- 
matory process,  with  the  production  of  bronclio-pneu- 
monia.  The  peribroncliial  tissue  is  also  involved. 
Extension  to  neighboring  lobules  occurs  through  the 
lymph  spaces  and  vessels  into  the  interstitial  tissue,  and 
also  through  the  bronchi.  On  account  of  the  relnliim 
of  the  lymphatics  of  the  interlobular  tissue  to  the  pleura, 
there  is  early  involvement  of  the  subpleural  tissue,  with 
sccoiiiiarv  iiivnhciiieiit  of  the  pleural  sac,  which  may, 
however,  nut  he  of  a  tubercular  nature. 

Secondary  Changes. — Dejiendent  upon  tubercular  in- 
fection, three  varieties  of  pathological  changes  occur; 
(1)  Oongestion,  inflammation  and  cedema  of  the  tissues 
adjacent  to  the  tuliercular  nodule,  producing  more  or 
less  complete  consolidation  of  the  alveoli,  with  inflam- 
matory products  (catarrhal,  broncho-pneumonia).  (2) 
Necrosis  (caseation,  liquefaction,  softening)  of  the 
infected  area.  (3)  Growth  of  connective  tissue  (fibro- 
sis). These  three  processes  occur  together,  and  are 
preacjit  in  varying  degrees.  As  one  or  another  pre- 
doniinatea  in  an  individual  case,  the  rapidity  of  its 
course  and  the  type  of  the  disease  is  determined. 

Two  forms  of  puhnonary  tulwrculosis  occur:  A. 
Acute.  B.  Chronic.  These  can  be  still  further  sub- 
divided into  types,  according  to  (a)  distribution  of  the 
infection;  (h)  the  character  of  the  changes  in  the 
infected  area. 
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A.    Acute  Pulmonary  Tuberculosis. 

TlireiL'  t,V|)ca  may  lie  I'tajgiazed  clinically:  (1)  Aciit^o 
liliiiry  tiiliiTt'ulosis,  pulmonary  type.  In  this  form  of 
tliscMS(^  tlte  .tubercle  baeilli  are  widely  distrilmted 
(lirunyljiint  the  liiug.  The  eruption  of  tiiherclea  is  very 
rajjid,  and  the  inflammatory  changes  in  the  alveoli  and 
adjacent  bronchi  are  very  marked.  These  early  changes 
in  the  lung  are  almost  identical  with  those  that  ocenr  in 
acute  capillary  bronchitis  witli  involvement  of  tlie 
alveoli.  The  necrosis  and  liquefaction  occur  almost  at 
once,  while  there  is  almost  complete  absence  of  con- 
nective tissue  increase. 

(y)  Broncho-pneumonic  type.  In  this  form  the 
eruption  of  tuhtircular  niidiilea  is  at  first  localized  in  the 
apox  of  one  or  both  of  the  upi>er  lobes,  or  tubercular 
fnci  may  be  scattered  throughout  the  lung.  The  areas 
involved  in  the  tubercular  process  are  the  seat  of  an 
intense  catarrhal  inflammation,  and  caseation,  with 
liquefaction  and  cavity  formation,  occurs  very  rapidly; 
so  that  the  lung  passes  in  a  abort  time  tfirough  the  stages 
of  infection,  tuberculization,  infiltration  (broncho- 
pneumonia), and  softening,  with  the  production  of  a 
numlKjr  of  small  cavities.  The  tultercular  masses  may 
coalesce,  forming  a  confluent  broncho-piieinnonia, 

(3)  Lobar  tyije.  Occasionally  tlie  amount  of  tisane 
invfdved  by  a  confluent  area  of  tubercular  broncliti-piien- 
luouia  may  be  so  great  as  to  involve  nearly  an  entire 
lobe,  giving  consolidation  as  extensive  as  is  found  in 
acute  croupous  pneumonia. 

On  account  of  the  rapidity  of  the  changes  aufl  the 
nature  of  the  physical  signs,  various  names  have  iM'cn 
given  to  this  form  of  acute  piilmonary  tuberculosis,  aa 
acute  phthisis,  acute  pneumonic  phthisis,  tubercular 
pneumonic  phthisis,  caseous  tubercular  pneumonia, 
bronclio-pneuniouic  phthisis,  acute  catarrhal  phtliiais, 
cpitlitdial  phthisis,  florid  phthisis,  galloping  consump- 
tiuD. 
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Physical  Signs. —  In  the  acute  miliary  type  the  earliest 
changes  may  be  those  of  general  bronchitis,  gradually 
increasing  in  intensity  with  the  occurrence  of  broncho- 
pneumonia. In  the  early  stage  of  acute  miliary  tuber- 
culosis, the  signs  are  identical  with  those  described 
under  Capillary  Bronchitis  with  involvement  of  the 
bronchioles  and  alveoli  (page  144),  the  dys]ma*a,  how- 
ever, is  more  marked  and  persistent.  Where  the  dis- 
ease is  localized,  the  following  signs  may  be  present : 

Inspection. — In  the  broncho-imeumonic  ty|3e,  in  the 
early  stage,  there  is  no  change  in  the  shape  of  the  chest. 
With  occlusion  of  a  large  number  of  bronclii  and  pul- 
monary collai>se,  there  is  depression  of  the  thorax  over 
the  affected  area,  with  loss  of  motion.  With  the  occur- 
rence of  liquefaction  (softening)  and  the  formation  of 
cavities,  the  depression  may  become  less  marked,  and 
motion  may  return. 

In  the  lobar  type  there  may  be  loss  of  motion  over  a 
wider  area,  while  more  complete  consolidation  of  the 
lung  causes  absence  of  thoracic  depression. 

Pai.pation. — In  the  broncho-pneumonic  type  vocal 
fremitus  may  be  normal  when  the  disease  is  deep  seated, 
and  feeble  wlien  tliere  is  marked  pulmonary  collapse. 
When  the  consolidation  is  close  to  the  surface,  vocal 
fremitus  is  slightly  increased. 

In  the  lobar  type  vocal  fremitus  may  be  as  intense 
as  in  true  croupous  pneumonia. 

Percussion. — In  the  early  stage  the  percussion  note 
may  l)e  normal.  Over  the  ]X)rtion  of  lung  affected  by 
obstruction  of  the  bronchi,  the  percussion  note  is  dull, 
with  slight  tympanitic  quality.  Later  there  is  gradual 
increase  of  dullness,  according  to  the  degree  of  consoli- 
dation. When  pleural  changes  are  present,  dullness 
may  almost  reach  the  degree  of  flatness.  With  cavitv 
formation,  the  dullness  is  replaced  by  cavernous  or 
am])h()ric  percussion  resonance. 

Arscri/PATioN. — The  earliest  signs  over  the  affected 
area  are  those  of  diffuse  bronchitis,  with  sibilant  and 


souorouH  rales  and  luoiat  riilua  of  a  lii|iii(],  bubblim^ 
character.      The  brenth  aoiiuila  may  Ik'  wcjiI;  in  occlu- 
sion of  tlie  brouchioles  nnil  piiliiiniiarv  i'nlbi]isii.      Ab  the 
cullapsed  lung  becomes  cuiisiiliihiiri!   by   iiiHaiimiatory 
products,  the  breath  suiiiidH  l>f< c  biMin-hial  iii  char- 
acter, but  rarely  tubular.     The  liipiid,  luibhliiit^  ralea 
iif  bronchitis  arc   replaced   by  sharp,  crepitating  rah 
arnl  Uy  pleuritic  friction  snunds.      Ah  sufteninf;  oocui 
tlic  aiiiall  ralcM  are  replaced  by  ciarser  ikics,  and 
brmicliiul  lireatliiug  loses  ita  sharpiieas  and  has  a  hollow^ 
lilowiiif";  ([uality;  it  rarely  becomes  markedly  cavemi 
or  aiuphoric.     The  slower  the  course  of  the  disease, 
greater  tlui  tciiJeuey  for  the  areas  of  coiisolidatiuii 
coalesce,  with  a  corresponding  increase  in  the  intensiti 
of  tlie  bronchial  ([uality  of  the  breath  sounds.     As  tlw 
different  tubercular  areas  do  not  under^  the  changes 
consol  illation,  softening  and  cavity  foruiation  with  th( 
same  degree  of  rapidity,  the  physical  signs  of  all  stagetf-i 
of  tlie  disease  will  be  found  in  different  portions  of  tl 
lung.     In  the  localized  hroncho-pneumonie  and  lobai 
types,  the  disease  may  at  any  stage  lose  its  acute  chai 
actcr  and  pass  into  the  subacute  or  chronic  fonii. 

Differential    Dia:gnoBl8.     Himple   Broncho-Pneumonic 
— As  stilled  iil>evc,  tliu  early  physical  signs  are  identit 
in  the  tnlMTCular  and  non-tiil>ercular  forms.     As  the  dii 
ease  advances  to  the  stjigo  of  softening,  slight  difforeui 
may  be  noted.   In  the  simple,  non-tubercnlar  ])neumonii, 
resolution  occurs  at  a  iinifonn  rate  over  the  affected' 
areas,  with  a  gradual  return  to  the  n<iriiial  (■« 
In  the  tidiercular  typo,  witli  softening  iind  ilestniclinn 
of  the  lung  tissue,  rales  become  larger  tbiiii  llmsr  cdiii- 
moH  in  bronchi  of  normal  size.      The  broncliinl  characl^ir 
of  tiie  breadi  sounds  is  gradually  replaced  by  soft,  blow- 
ing, puffing  breath  sounds,  especially  marked  on  expira- 
tion.    In  tlie  lobar  pneumonic  form  the  physical  signs 
may  be  for  a  time  identical  with   those  of  cron|HJUB 
pneumonia,  but  later  certjiin   changes  develop  in   (.bo 
consolidated   lung  which   differ.     The   vocal   fremitus 
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over  the  consolidated  area,  while  it  may  be  as  intense  as 
that  found  in  the  second  stage  of  croupous  pnoumouia, 
is  not  unifonn  over  all  portions  of  tlie  lohe  involved. 
During  the  period  of  softening,  vocal  fremitus  does  not 
diminish  to  tlie  same  degree  in  the  tuberculous  cases, 
On  auscultation,  fine  crepitating  rales  of  the  first  stage 
of  croupous  pneumonia  may  be  present,  but  they  are  not 
as  fine  nor  as  sharp,  and  do  not  occur  in  well-defined 
showers.  They  do  not  disappoar  with  the  occurrence  of 
bronchial  breathing,  as  in  croupous  pneumonia,  but  per- 
sist until  replaced  by  the  coarser  rales  of  softening. 
With  tlie  K'ginning  of  softening,  tlie  rales  of  tubercular 
pneumonia  luay  be  identical  with  those  of  resolving 
croupous  pneumonia  (rales  redux),  but  they  tend  to 
become  larger,  and  are  later  replaced  by  mucous  clicks 
and  gurgles.  In  croupous  pneumonia  the  rales  are 
uniform  in  size,  and  become  fewer  as  resolution  oceurs. 

The  bronchial  breathing  of  tubercular  pnennionia 
does  not  disappear  with  the  signs  of  softening,  but, 
while  it  may  for  a  time  be  more  or  less  masked  by  ralea, 
it  reappears  over  scattered  areas  and  has  a  hollow, 
cavernous  or  amphoric  quality.  In  croupous  pneu- 
monia the  bronchial  quality  of  the  breath  sounds 
gradually  fades  out  as  I'esolution  proceeds. 

While  the  above  physical  signs  may  aid  in  differen- 
tiating tubt!rcular  from  non-tubercular  lobar  pneumonia, 
the  most  important  data  are  obtained  by  the  tempera- 
ture, duration  and  course  of  the  disease,  and  micro- 
scopical examination  of  the  sputum.  In  tubercular 
pneumonia  the  physical  signs  of  softening  are  not  asso- 
ciated with  the  phenomenon  of  crisis  and  lowered  range 
of  temperature.  The  expectoration  of  tuljcrcular  pneu- 
monia is  apt  to  be  grayish-green  (Traube),  differing 
markedly  from  the  tenacious,  blood-stained  (brick  dust) 
sputum  of  croupous  pneumonia. 
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(B|    Chronic  Pulmonary  Tuberciiloaia. 

In  Oie  Biibaciite  and  elii'oiiie  forms  uf  piilmoiiary 
tulicreuloais,  following  Iiicai  infection  hy  tlie  t.nl)erc]e 
bacilli,  pathological  changes  occnr  which  are  of  the 
same  general  nature  as  those  of  tlie  acute  form,  hnt 
<lifFer  in  the  degree  of  severity  and  in  their  course. 

Ill  these  forms  tlic  disoaae  is  more  distinctly  localized. 
With  the  develf)pmfint  of  the  tiilwrciilar  nodnlcs,  there 
may  lie  congestion,  infianimation  and  oedpiiia  of  the 
affected  lohnleH,  giviug  the  pathological  changes  and 
l>hy8icai  signs  of  localized  acnte  bronclntia  or  aento 
jmeninonia,  aa  was  deacrilted  in  the  aeute  forms.  These 
aente  conditions  snhside,  and  the  disease  runs  a  milder, 
more  aubaciite  or  chronic  course,  in  the  large  majority 
of  cases  the  incipient  stage  is  more  insidious,  and  with 
the  local  infection  there  is  little  or  none  of  the  acnte 
inflammatory  change,  hnt  a  progressive  increase  of  the 
connective  tissue  (fibrosis),  winch  extends  ontward 
from  the  site  of  infection  along  the  interlobnlar  septa 
to  tlie  surface  of  tho  lung,  and  early  involves  tiic 
pleural  and  snbpleural  snrfaces,  causing  thickening  and 
adhesion.  The  bronchi  in  tlie  afFectiMl  area  are  nar- 
rowed or  occluded,  with  subsequent  pulmonary  ctdlapse. 
The  fibrosis  and  changes  in  the  bronclii  and  alveoli 
cause  imperfect  ex]winsion  of  that  portion  of  the  lung 
and  retraction  of  the  tissues  of  the  thorax  over  it,  unless 
tlie  function  less  [wrtion  is  coini«?nsnted  for  by  the 
adjacent  overlying  iobulea.  During  the  early  or 
incipient  stage,  all  degrees  and  extent  of  these  [latbo- 
logical  changes  may  be  present  at  different  times  in  the 
same  case.  Their  relative  preponderance  detenninea 
tlie  type  of  the  disease  and  influence  its  course.  The 
physical  signs  present  will  he  those  of  localized  bron- 
chitis, catarrhal  pneumonia,  fibrosis  and  pleurisy.  The 
more  marked  the  fibrosis,  the  more  latent  and  chronic 
the  course. 
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The  disease  may  l>e  arrested  in  this  stage  by  encapsu- 
lation of  the  tubercular  area  by  a  dense  fibrmis  envelope. 
Usually  (second  stage)  there  is  extension  of  the  tuber- 
culous infiltration  to  adjacent  portions  of  the  same  lobe, 
as  described  below.  This  extension  is  along  fairly 
definite  lines,  and  is  usually  associated  with  more  or  less 
conBolidation,  due  to  connective  tissue  increase.  With 
the  extension  of  the  disease  there  is  cnrresjiondiiig 
involvement  of  tJie  pleura,  which  may  bo  acute,  siib- 
acnte,  adhesive  or  pleurisy  with  effusion.  The  con- 
solidation is  never  as  complete  as  in  croupous  pneu- 
monia. 

Sooner  or  lat^r,  in  the  majority  of  cases,  necrosis 
(third  stage)  of  the  tubercular  areas  occurs,  followed 
by  liquefaction  and  soft^'ning,  with  the  formation  of 
cavities  of  varying  sizes.  These  later  changes  may  first 
show  themselves  in  the  primary  focus,  or,  wlien  fibrosis 
has  lieen  more  marked,  condensation  may  occur  without 
cavity  formation;  while  breaking  down  occurs  in  tlioae 
jTortions  secondarily  affected.  This  tendency  of  clironic 
pulmonary  tuliereulosis  \n  necrose  and  form  eavitiea  has 
given  it  the  name  of  chronic  nlrrraiivf  tuberculosis. 
Necrosis  and  softening  occur  especially  in  those  eases 
in  which  the  inflammatory  changes  (broncho-pneu- 
monia) have  been  most  marked,  Wliere  fibrosis  has 
predominated,  the  disease  may  present  the  changes  that 
were  described  under  chronic  interstitial  pneumonia 
(page  174).  Of  equal  importance  with  the  patholo^cul 
changes  and  physical  signs  is  the  distribution  of  the 
primary  foci  and  themanner  of  extension  of  the  disease 
throughout  the  pulmonary  system. 

"Tubercular  disease,  in  its  onward  progress  through 
the  lung,  in  the  majority  of  eases  follows  a  distinct 
route,  from  which  it  is  only  turned  aside  by  the  intro- 
duction of  some  disturbing  factor."  ("Localization  of 
T-esions  of  Phthisis,"  Fowler.) 

Site  and  Prot/rrss  of  Puhnotuirif  Tubemiloitis.' — 
The  most  common   point  of  primary   infection   is  at 


niSEASKS  OF  RESVIRATXIRY  TRACT. 


!i);i 


the  apex  of  tJio  niijMT  lobe  of  the  iunc,  1  to-1'/^  inches 
IksIow  the  summit.  This  may  lie  either  on  the  anterior 
or  ijoaterior  liorder.  Anteriorly,  this  jroint  ci  iv  respond  a 
to  the  supraclavicular  and  the  infraclavicular  space 
opposite  the  middle  of  the  clavicle,  posteriorly  to  the 
supraspinous  fossa.  Trom  this  point  of  oriein,  the  dis- 
ease tends  to  involve  the  upper  lolie,  foUowing  along  the 
anterior  border.  Yet  not  infrecpiently  the  ]>riraary 
localization  is  on  the  outer  jxirtion  of  the  upper  lobe, 
c/irres ponding  to  the  first  or  second  interspaces,  just 
lielow  the  outer  third  of  the  clavicle — a  localization 
less  favorable  for  arrest  or  cure  than  the  first.  After 
involvement  of  one  upper  lobe,  thn  seeondary  tubercular 
ilfpowit  iLKiy  ;i|>|io;w  iit  till'  apex  of  the  dpjxisite  hin^;, 
iiut  frcniTiilly  tiicrc  is  enflv  itiviilvcuient  of  the  upper 
[>jrtiou  of  the  lowfr  lube  on  the  waine  side,  at  a  point 
which  corresjKinds  to  the  niidseapular  space  opposite 
the  fifth  dorsal  spine.  When  the  physical  signs  over 
the  apices  of  the  lung  are  doubtful,  the  presence  of 
cliange  in  the  breath  sounds  or  tlie  occurrence  of  rales 
over  this  position  is  of  great  diagnostic  vahie,  as  it 
almost  invariably  indicates  that  the  sigiiH  at  the  apex 
lire  due  to  tubercular  changes.  The  base  of  tlie  lower 
lobe  is  rarely  pnmarili/  atfeeted,  so  that  if  tlie  respira- 
tory sounds  over  the  apices  are  normal  nmeh  caution 
must  lie  pserciscd  in  promiuncing  the  changes  that  occur 
ill.  the  lower  ].nrtiHU  of  the  low.-r  lobes  tubcrcidiir. 
SccoiKJary  fnci  in  th<'  upiKjr  imrtinn  of  the  ji.wcr  lobe 
occur  soon  after  primary  infection  nf  the  u)iper  lnhi;  on 
tlie  same  side,  generally  extending  backwards  along  the 
posterior  surface  of  the  lung  and  along  the  tine  of  inter- 
lobular septa.  The  interkiluilar  septa  and  the  area  of 
usual  extension  correspond  to  the  lower  Iwrder  of  the 
scapular  when  the  arm  ist  raised  alwive  the  level  of  the 
clavicle,  and  the  hand  carried  well  over  the  shoulder  of 
the  opposite  side  until  the  tiii^jer  tips  rest  upon  the  spine 
rif  tlic  ><cii|tu]ii.  Estensiiiu  downward  generally  occurs 
hy  tlie  dcvclopiiieut  of  separate  foci,  and  not  by  gradual 
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extension  from  tlie  upper  portion  of  the  lolw.  Primary 
basic  hiberciilosis  is  estremcly  rare.  In  estimating  tlie 
probability  of  basic  leaious  being  tubular  in  origin,  the 
following  points  mnst  be  eoiisidered : 

1,  If  the  physical  signs  of  the  disease  in  the  lower 
lobe  are  continuous  from  apex  to  base,  it  is  probably 
tnlterculoais. 

2.  If  the  base  ia  affected,  but  the  upper  part,  of  the 
lower  lol)e  ia  free  from  all  change,  the  basic  lesion  ia 
probably  (a)  non-tnlierciilar ;  it  may  lie  wjllapse  follow- 
ing hroncii ectasia,  c-atarrhal  pneumonia,  pneumonia  or 
pleuriay.  (b)  "If  tnbnlar,  it  ia  seeonilary  tn  some  con- 
dition which  has  diminished  the  normal  resisting  power 
of  the  Irase,  i.  e.,  pleuriay  followed  by  partial  collapse, 
for  example ;  bnt  the  presumption  is  strongly  in  fa^'or  of 
non-tul)ereular  lesion."     (Fowler.) 

The  apex  of  tbe  opjmsite  lung  is  generally  involved 
after  tbe  lower  lolie  on  tlie  primarily  affected  side.  The 
lesion  has  usually  the  same  sit^"  as  in  the  lobe  prirnarilv 
affected,  but  may  be  close  to  the  interlobular  septnm, 
corresponding  on  the  chest  wall  to  tlie  u]>p«;r  part  of  tlie 
axilla.  The  middle  lobe  of  tbe  right  lung  is  rarely  the 
seat  of  the  primary  lesion.  It  is  generally  affected 
rather  lat«  by  extension  from  the  Tipper  lobe  on  the  same 
side,  an<l  may  escape  entirely. 

Physical  Signs. — The  jihysical  signs  present  in  aul>- 
iii'otc  !ind  i-!iri.iiic  pulmonary  tuberculosis  during  the 
ditl'frciit  stages  vary  with  the  nature  of  the  pathological 
changes,  at  one  time  approaching  those  of  the  acute 
type,  to  again  become  less  acute,  closely  simulating 
those  of  chronic  brunchitia,  chronic  interstitial  pneu- 
monia or  chronic  plenriay.  One  of  tbe  most  distinctive 
features  of  tlie  physical  signs  of  chronic  pulmonary 
tuberculosis  is  their  localization  for  a  longer  or  shorter 
time,  especially  at  the  apex,  and  their  gi'adiial  extensioii 
thraughout  the  lung.  This  fact  allows  of  division  of 
the  signs  into  those  diagnostic  of  three  stages  of  the  dis- 
ease:    (1)  The  early  op  incipient  stage;  (2)  the  stage 
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of  exteiisinn  anft  conanlidation,  and  (■'!)  the  stBgr  of 
fidfteniiig  aii<l  excavation.  Tliese  stages  eaunot  be 
lieiined  witli  positive  shai-pneaa,  l)ut  they  are  useful  tn 
indicate  the  nature  of  the  preponderating  pathological 
elianges ;  and  the  same  case  may  show  all  stages  present 
in  different  portions  of  tlie  lung,  or  even  in  iine  lobe. 

Inspection.  Early  or  Iiicipieni  Stage.- — The  thorax 
over  the  affected  area  may  sliow  no  eliange  in  size  or 
shape,  or  early  there  may  Iw  de])i'e9sion  iif  tlie  hnny 
tliorax.  Flattening  of  thn  upiwr  i>orti<m  of  tlie  thorax 
is  suggestive  of  tuhercxilosis,  esperially  when  the  flatten- 
ing is  limited  tc  one  apex.  Frequently  it  can  only  he 
noted  when  the  patient  is  Ijnng  flat,  or  wlien  looking 
down  over  the  shoulder. 

When  fibrosis  and  pulmonary  collapse  are  the  pre- 
doniinatinji;  pathological  changes,  the  (leformity  of  the 
thorax  is  marked.  There  is  deeixniing  of  the  supra- 
and  infraclavicular  sjiaces,  and  retraction  of  the  first 
and  -Hccnnd  ril)s,  and  the  clavicle  becomes  somewhat 
pmmineiit.  With  these  changes  in  the  bony  thorax, 
rhf  ex|nninion  over  the  affected  area  is  markedly  dimin- 
ished, while  that  of  the  opposite  side  is  increased. 
Pleural  involvement  with  pain  gives  still  further 
diminution  of  motion.  Changes  in  the  liony  thorax 
may  be  entirely  absent  when  dilatation  of  the  air-vesicles 
(compensatoiy  emphysema)  occurs  around  tlie  affected 
area. 

Second  Slafje.- — As  the  disease  advances,  the  signs 
noted  by  inspection  are  influGn(^ed  by  the  amount  of 
fibrous  indnration  present.  When  this  is  slight,  the 
chest  may  show  very  little  deformity,  althongli  nurfinn 
of  the  thorax  may  lie  markedly  diminished.  AMien 
fibrous  thickening  of  the  lung  is  marked,  there  is  ioeal- 
ized  flattening  of  the  chest  and  marked  loss  of  expansion. 
Extension  of  the  disease  to  the  upper  portion  of  the 
lower  lolie  causes  the  acapnia  on  the  affecterl  strle  to 
lieeome  more  prominent,  while  at  the  same  tinie  there 
may  be  curvature  of  the  spine. 
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Third  Stage. — With  the  occurrence  of  softening;  when 
the  pneumonic  changes  have  been  the  most  marked  feat- 
nre,  with  a  slight  amount  of  fibrosis,  the  defr>rmity  of 
the  previous  stage  may  be  lessened,  while  at  the  same 
time  expansion  over  the  affected  area  becomes  freer. 
Frequently,  when  the  apex  of  one  lung  is  in  the  third 
stage,  with  early  secondary  involvement  of  the  opposite 
side,  the  expansion  will  be  freer  on  the  side  first 
affected. 

In  some  cases  marked  softening  with  cavity  forma- 
tion does  not  occur,  being  replacod  by  interstitial 
chiinges  in  the  affuctinl  area.  In  these  taaea  thoro  is 
marked  contraction  of  the  chest,  yiroducing  curvature  of 
the  spine.  When  situated  in  the  upper  portion,  there 
is  dejiression  of  the  shoulder,  with  projection  of  the 
acapnia.  The  intercostal  spaces  are  depressed,  and  the 
ribs  may  overlap  each  other;  expansion  is  diminished 
or  absent.  When  the  upfwr  lobe  of  the  left  side  is 
affected,  the  a]>ex  heat  of  (he  heart  is  displaced  upward 
and  slightly  outward,  and  may  l>e  seen  in  the  ihinl  left 
iot^ersiiace,  or  even  higher.  When  tlie  lower  hihe  \<i  Ihe 
left  aide  is  involved,  the  apex  lieat  may  Ix"  seen  in  tJic  left 
axilla.  Fibrosis  of  the  riglit  upper  lobe  causes  the 
heart  to  he  displaced  toward  the  right,  tlie  apex  heat 
frequently  being  invi.silde,  because  it  is  imder  the 
sternum.  Contraction  of  the  right  lower  lobe  causes 
the  a]>ex  heat  to  be  seen  at  times  beyond  the  right  border 
of  the  sternum. 

Paipation  Early  or  I-nclpieiil-  Stngp. — It  mnst  l>p 
borne  in  mind  tJiat  vocal  fremitus  lieneatb  the  right 
clavicle  is  greater  than  that  on  llip  left,  and  ?erve.5  af-  a 
standard  for  comparison.  If  vocal  fremitus  is  equally 
well  marked  on  both  sides,  it  inditjates  that  there  is 
either  diminution  on  the  right  side  or  increase  on  the 
left. 

In  the  early  stage  vocal  fremitus  may  he  normal, 
increased  or  diminished  over  the  affecttnl  area.  It  is 
normal  when  the  lesion  is  deep  seated  and  covered  with 
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imniial  liing;  incrpased  when  fhiire  is  inflammatory 
change  or  marked  iibroid  thickening;  diminished  when 
pidmonary  collapse  or  pleuritic  thickening  is  marked. 
Change  in  vocal  fremihis  in  tuberculosis  is  to  l>e  taken 
in  connection  with  the  other  physical  signs.  Palpation 
is  frequently  more  accurate  than  inspectinii  in  showing 
alight  change  in  the  expansion  over  the  apices. 

Spcoiid  Stagp. — ^With  extension  of  the  disease  beyond 
the  primary  iuci,  vocal  fremitus  may  show  the  same 
variations  as  noted  during  the  first  stage.  Usually 
pxtx'nsion  is  accompanied  by  well-marked  inflammatory 
changes  in  tliat  portion  o£  the  lung  that  is  secondarily 
affected,  and  there  is  a  eorrespouding  increase  in  voeal 
fremitus.  Involvement  of  the  upper  portion  of  the 
lower  lohe  eauaes  increased  vncal  fremitus  over  the 
interscapular  space.  Further  extension  over  the  lower 
lohe  causes  increased  vfical  fremitus  in  parts  which  are 
not  contiguous.  InvulvGment  of  the  opposite  side  of 
the  up})er  lohe  may  show  the  same  changes  as  those  that 
occur  in  tlio  primary  foci. 

Third  Klnrjr. — ^Vocal  freuiitua  may  be  increased  with 
the  hoginning  of  softening,  due  to  the  oectirronee  of 
acute  exacerbations,  which  frequently  accompany  this 
change.  When  cavities  are  fonued,  vocal  fremitus 
becomes  less  marked.  When  fibroid  changes  predomi- 
nate in  the  later  stages,  it  may  l)e  increased.  Thicken- 
ing of  the  pleura  frequently  causes  diminntion  of  vocal 
fremitus. 

Peecussion.  Firnt  Btarje. — The  [lerf-usninn  note 
may  lie  unchanged,  hut  the  enrlii'st  ik'piirtiirp  frniii 
normal  is  usually  a  slight  rise  of  |>it:'li,  with  diminution 
of  resonance.  Percussion  of  the  apes  is  miwt  inipnrtiinr. 
Percussion  sliould  be  uniform  and  not  too  forcible,  and 
the  tissues  of  tlie  thorax  shonhl  Ijc  lax.  Tlie  height  to 
which  the  ajiex  of  the  lung  rises  above  the  clavicle  dur- 
ing inspiration  and  expiration  should  he  determined,  na 
diminished  expansion  on  one  or  iKith  sides  is  frequently 
the  earliest  ayufrtoin.     Posteriorly,  dulltiess  on  pcreus- 
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aion,  witli  marked  lipigL toning  of  t.lio  pitch,   may  ! 
iioticc(l  in  the  snprnsjiinoiis  rpginn.     Thickening  of  the 
pleura  causes  the  note  to  be  dull  and  higher  pitched, 
wiUi  increased  sense  of  resistance. 

Second  Stage. — As  cousfilidation  extends,  dnllncss 
will  he  (ietected  along  the  edge  of  the  sternum,  and 
cvh'iiiliiiii'  Inwiifd  the  axillary  line.  Carefid  pereiission 
.shiiiild  liL>  iiiiidi'  iit  the  apex  and  in  the  axilla;  in  all  cases. 
Iiiviilveiiieiit  uf  the  upper  portion  of  the  lower  lobe 
causes  njarked  dullness  in  tlie  interscapular  space. 
When  one  apex  is  affected,  careful  examination  for 
eliange  in  pulmonary  resonance  should  be  made  fre- 
((iioiifly  over  tiie  npjxisite  apcix. 

Third  Sffige. — Koftening  in  the  affeeted  area  may 
ciirly  fiiiiso  a  alight  return  of  resonance,  with  tympanitic 
ipiiiiity  civer  the  area  where  the  percussion  was  dull  and 
lii,!^li  jiitched  during  the  stage  of  consolidation.  With 
di'sl  nu-l  inn  of  lung  tissue  and  the  formation  of  a  cavity, 
(ill'  pei'dis^iiiin  note  becomes  cavernous  or  amphoric, 
a.vnnliiij:  to  the  (Miiditinn  of  the  walls  of  the  cavity. 
Miii'ki'tl  |ilriiritii-  thickening  with  fibroid  change  causes 
the  iinte  lo  liccunic  dull,  witli  a  well-marked  l)oardy  or 
wocid.'n  <piality. 

AnscuT.TATioN,  Earhj  or  Incipievt  Stage. — Tlanally 
the  earliest  signs  are  the  occurrence  at  the  apex  of  fine, 
moist  rales  or  crepitations,  which  are  noticed  during 
inspiration.  These  may  be  detected  only  after  cough- 
ing, and  may  be  limited  to  one  or  two  rales.  An  inipor- 
tJint  feature  of  these  rales  is  tiieir  persistence  at  the 
point  where  first  heard.  Dry  rales  over  one  apex  at 
times  precede  even  moist  crepitations,  and  are  associated 
with  feeble  inspiratory  breatli  sonnds.  These  auscul- 
tatory signs  generally  antedate  the  early  signs  noted  by 
inspection,  palpation  and  percussion. 

The  respiratory  murmur  may  bo  affected  in  \ 
ways  during  the  incipient  stage.    It  may  he  fa)  feeblo, 
wavy  or  jerky  in  inspiration  or  exjiiration,  or  in  botli. 
This  change  is  generally  associated  with  occlusion  of 
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the  bronchioles  and  collapse  of  Ihe  air-vesicles,  (h) 
Wavy  inspiration,  wUh  prolonged,  ^iiffli-pitclied,  slightly 
blowing  expiration.  This  occurs  when  there  is  more 
marked  increase  in  fibrons  tiesuo.  (c)  The  inspiratory 
breath  sounds  are  harsher,  higher  pitelied,  with  slightly 
tubular  quality,  while  the  espiratory  is  prolonged  so 
that  ita  length  eqiiala  or  exceeds  that  of  ins]  liration ;  i{« 
pitch  is  higher  and  ita  quality  blowing  or  tubular  when 
tlie  inflammatory  changes  are  moat  marked  (bronchiv 
pnciiiuonia) . 

It  is  necessary  to  <aill  attention  again  to  the  normal 
breath  sounds  that  may  occur  over  the  right  apex. 
Normally,  tliese  arc  slightly  harsher  tli;iii  nn  iho  li'ft 
side,  and  in  certain  anatomical  arr:ni;:riiiriii^  iln' 
bronchi  themselves  may  have  a  wcll-iniirki-l  liilmlaf 
quality.  The  relative  intensity  of  the  bri^Klli  anuuiirt  on 
the  two  sides  has  the  same  diagnostic  importance  as  the 
vocal  fremitus. 

Second  Stage. — As  the  disease  advances,  tlie  auscul- 
tatory signs  change,  according  to  (l)  the  extent  of 
consolidation,  giving  the  more  intense  type  of  bi-onehial 
breatliing;  (2)  whether  or  not  tliere  is  accompanying 
bronchitis  when  dry  and  moist  riiles  are  present;  (3) 
fibrosis  and  induration,  causing  marked  increase  in  the 
length  of  expiration;  the  brimcliial  elcmout  is  not 
as  marked,  but  is  higher  pitelied  tlian  in  the  bronchti- 
pneumonic  tyixt.  (4)  Thickening  of  the  pleura  causes 
various  types  of  friction  rales  to  be  heard,  with  diminu- 
tion or  absence  of  the  breath  sounds.  (!J)  Comjicnsa- 
tory  distension  of  the  lobules  surrounding  the  affect<?d 
area  sufficient  to  cause  the  signs  of  consolidation  to  he 
masked  by  those  of  oomptmsatory  emphysema. 

Secondary  involvement  of  the  upper  portion  of  the 
lower  lolje  is  shown  by  fine  rales  and  pleuritic  crepita- 
tions, with  tubular  breathing  in  the  intcrsca pillar  space 
and  over  tiie  liilus  of  the  lung.  The  character  of  the 
breathing  beard  at  this  point  is  peculiar,  on  aciwunt  of 
the  relation  of  the  upper  jxirtiou  of  the  lower  lobe  to  the 
primary  bronchi. 
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Third  Stage, — The  occurrence  of  moist  rales  and 
their  change  in  size  when  bronchitis  has  been  a  promi- 
nent symptom  are  the  first  evidence  of  softening.  At 
first  these  rales  have,  in  addition  to  their  liquid  quality, 
one  of  sharpness,  dependent  upon  the  consolidated  con- 
dition of  the  lung  in  which  they  are  made.  But  the 
conversion  of  the  consolidated  area  into  a  cavity  causes 
the  breath  sounds  of  the  second  stage  to  be  changed  in 
character.  The  pitch  is  lower,  and  tlie  well-marked 
tubular  quality  is  replaced  by  one  of  more  hollow  char- 
acter, cavernous  or  amphoric.  If  the  cavities  are  dry, 
no  rales  may  be  present.  If  they  contain  fluid  rales  of 
large  size,  gurgles  will  be  present. 

Vocal  resonance  over  the  area  of  softening  changes 
in  intensity,  the  bronco])liony  and  i)ectoriloquy  of  the 
stage  of  consolidation  being  replaced  by  amphoric  or 
cavernous  voice  sounds.  The  staji^e  of  softening  is 
rarely  uniform  throughout  different  portions  of  the 
lung,  except  in  the  more  acute  forms  of  the  disease. 

ACTINOMYCOSIS. 

Infection  of  the  lung  by  the  ray  fungus  occurs  gener- 
ally secondary  to  that  of  the  mouth  or  other  jwrtions  of 
the  resi)iratory  tract.  Occasionally  it  may  occur 
])rimarily  in  the  lung.  Clinically,  two  stages  are  recog- 
nized. 

First  Stage. — This  is  characterized  by  gradual  involve- 
ment of  the  lung  and  pleura.  During  this  stage  the 
])hysical  signs  are  those  of  tuberculosis  of  the  lung  or 
em])hysema,  according  as  the  ]mimonary  or  pleural 
element  is  predominant.  Usually  the  primary  focus  is 
at  the  base  of  the  lung. 

Inspkotion. — Kestricted  motion  over  the  lower  por- 
tion of  the  affected  side.  With  extensive  involvement 
of  the  lung  or  ])leura,  there  is  increased  bulging. 

Pat.pation. — As  there  is  more  or  less  occlusion  of  tlie 
bronchi  in  the  affected  area,-  vocal  fremitus  is  dimin- 
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islic'd.     Extcnsi^jn  to  the  pleura  is  attended  with  absence 
of  v(x;al  fremitus. 

Pkkoussion. — Flatness,  with  incroaacd  seuMC  of 
resistance, 

AusccLTATioN. — Feeble  or  aWnt  resjiiratory  unir- 
imir  and  iileuritie  frictions. 

Second  Stage.  Inspectioh. — This  ia  characterized 
\\y  c.NtcTisiiin  of  the  growth  to  the  chest  wall,  and  the 
invnlvemi'iit  of  tlie  various  wtructures.  There  is  alisence 
of  motion  over  the  affected  area.  The  intercostal  sjiaeea 
are  tilled.  Infiltration  of  the  soft  parts  causes  localized 
inflammatory  signs.  With  necrosis  of  affected  tissue, 
there  is  dischafge  of  characteristic  pus. 

pALPATioN.-^^ver  the  intercostal  tissue  tlioro  is  a 
siMise  of  hardness  in  the  intorspae<fa  and  a  brawny, 
cedcmati-'US  «militiou  of  the  soft  parts  externally.  With 
breaking  down,  before  freo  oiwnin^  occure,  fluctuation 
may  be  detected. 

pKBcrssioN. — Before  the  opening  occurs  on  the  sur- 
face of  tlic  clittst,  the  signs  may  be  that  of  localized 
empyema.  The  jiei-eussion  outline  does  not  follow  that 
of  etTnsion  into  the  free  pleural  cavity,  although  it  may  ' 
Ih'  identiral  with  that  of  localized  eni|iyema.  The 
diugu».isiH  can  frequently  only  be  niade  by  puncture  and 
microscopical  examination  of  the  fluid  obtained. 

SYPHILIS  OF  THE  LUNG. 

Syphilitic  lesions  of  the  hmj^  may  nccur  as  (1) 
gumma,  (2)  broncho-pneumonia,  (3)  interstitial  pneu- 
monia (syphilitic  phthisis),  (4)  involvenjeut  of  the 
bronchial  glands  and  lymphatics.  Destructive  disease 
of  the  lung  dn'e  to  syphilis  ia  very  rare. 

The  physical  signs  that  accompany  the  different 
changes  in  the  lung  are  closely  nllieit  to  those  de)ien(leiit 
upon  tubercular  infection,  and  are  not  distinctive. 
Diagnosis  depends  largtdy  U]Km  the  distribution  of  tho 
foci  aud  tho  aubsequeiit  course. 
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Tubercular  Diseaec. 

rulminmry  tiihen-iiioHU  ini- 
ninrily  involves  the  opes,  iiml  il-s 
exKiiHioii  Uiroii^Iioiit  tbi'  luiit: 
[oHows  a  deiinitc  Hue. 

Cninculent  with  the  txtjuisioii 
of  the  dismse,  eofttninn  and  cav- 
ity Conitatioii  (Knur. 

Wheu  eavittes  occur  they  tend 
t4i  enlai^  with  onDcnirent  Rigns 
of  sortcDinf;  anil  consolidntioii. 

FihrosiH  in  pnliuonary  tnberen- 
loBis  in  iiHiially  nttendell  with 
scivDilary  ohantieH  of  oonBolitlii- 
fion  and  mftifnilig. 


!:it/philUic  Disease. 
SmJiiUh    usimlly    iiff^tH 


With  extensiiin  siiftenin};  and 
defitmetion  of  Inn^  tiiwue  rureiy 

Cavities,  when  preBent  arc  of 
the  bnmchieotatio  type,  and  ure 
uttende^l  with  the  signs  deaorilied 
under  bninehiectOHis. 

Fibrosis  exe^HSive,  diwtribution 
throi^rh  the  Inn);  EollowH  Hie  lioe 
of  lyniphatios  in  the  interlobular 
NlioceH. 

Stenosis  of  bn)nolii  and  larynx 
cuuunonly  asttociated  wiUl  C'liange 
in  the  glandular  structurEs  at  the 


Tn  riiaiiy  castas  the  diffcrontia!  diaguosis  can  be  based 
only  oil  nqKiaU-'d  examinations  of  tlie  sjmtnni  and  the 
absence  of  tiiltercle  bacilli,  especially  wbcn  signs  of 
softening  and  broncliitia  are  present. 


MALIGNANT  DISEASE  OP  THE  LUNQ. 

Pi'iniaiy  invnlvi'mciit  uf  tlic  lung  is  rare.  It  is 
usually  dependent  U|xin  extension  from  tbe  nietliastinal 
and  adjacent  stnicturt's  op  metastasis  from  distant  por- 
tions of  tbe  body.  It  is  especially  liable  to  occur  after 
u]icratiim  on  tlic  niainniary  gland. 

Physical  Signs.  —These  are  variable,  according  to  tbo 
sit.(.>  uf  llic  ilisi';(si'  ;inii  wlietlier  tlie  pleura  is  involved. 

ixsnxTius. — When  deep  seated  or  localized,  inspec- 
tion may  be  negative.  Witb  occlusion  of  a  bronchus, 
localize<l  retraction  of  the  cheat  may  bo  present.  Exten- 
sion to  the  pleura  causes  marked  local  bulging.     When 
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tlt(!  entire  pleural  sac  is  involved,   there  is  excessive 
onlargement   of   the   affected   aide,    exceeding   tliat   of 

effusions  into  tliti  pliiural  cavity. 

Pai.patiom. — Vocal  fremitus  ia  increased  unless  tlio 
growtli  occludes  a  Lnmchus  or  involves  tlie  pleural 
cavity,  when  it  ia  diniiiiislied.  The  cardiac  impulse 
may  be  displaced,  and  pulsations  may  be  transuiitUad 
tliroiigh  the  new  growth  to  abnormal  areas. 

Peecl' as  ION. —Change  in  the  pprcusaiou  note  varii^s 
according  to  thci  situation  of  the  growth  and  the  chai-- 
itcter  of  tht  surrouudinij  tisane 

Al'sculi  iiKJN  ^ — llii  Bounds  art  those  of  consolnln-, 
tioii,  pulmonary  uillapae  or  thickpumg  of  the  pleural 
sac.  Whtu  extension  to  tlu'  lung  is  secondary  to 
mcdiaatinal  invidvemcnt,  pressure  symptoms  arc 
present. 

PLEURISY. 

Pleurisy  is  mi  iiifliiuiiuiitiou  of  the  sltoiis  ineuihraiu!, 
i-lijii'iii.'lcrizi'd  hy  ;iu  c.Midiilinn  upon  the  freu  surface  of 
Ihi'  jiicnra,  whii'Ji  uiiiy  he  fihrinous,  serous,  sero-tihi'i li- 
ons, aero-iiurulcnt,  pnrnh'ul  or  hemorrhagic.  All 
ihiwe  varieties  of  csntlation  may  uw.nr  at  different 
stages  of  the  same  ease  of  ph'urisy.  The  inflammation 
may  not  bo  att^onded  with  an  exudation  n|KJn  the  fnre 
surface,  hut  characterized  by  a  fibrous  thickening. 
Inflammations  of  the  plmira  may  be  acute  or  chronic, 
general  or  localized,  primary  or  secondary.  Nuincnnis 
classifications  or  subdivisions  of  ]>lcurisy  have  been 
made.  For  pliysieal  diagnosis  three  fonns  are  suffi- 
cient, ilepending  upon  the  character  and  amount  of  the 
exudation  anil  tlie  cliiinges  jirodiici'd  in  the  pleura: 
(1)  Drv  pl.'iirisy  with  tihriimus  exudate;  (2)  pleurisy 
will,  etrusi,.n.  iiiid  (:J)  .■hronie  pleurisy  with  adhesions. 

(1)  Dry  Pleurisy. — Before  the  exudation  apiienrs  the 
pleural  surfaee  uudergues  certain  changes,  which  may 
give    quile    distinctive    physical    signs.      The    normal 
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iiiaist  condition  of  the  pleural  surface  is  lacking.     The 

surfaces  becomes  dry ;  thora  is  loss  of  lining  endotho- 
liiiu],  with  more  or  less  roughening  of  the  jileural  aac. 
When  exudation  takes  place,  the  pleura!  surfaces  are 
more  or  less  thickly  cpated  with  fibrinous  material, 
whic'b,  while  iiHowiu^  a  pertain  aiimnut  of  movement 
bi-twtrn  tbc  twn  |>],.M'nil  .iivfaws.  uaiiwi-^  tliic-kcniuir  of 


^ 
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(2)  Pleurisy  with  EffuBion. — This  form  includL-s  scro- 
tibrinnus  pleurisy,  subacute  pleurisy,  chronic  pleurisy 
witli  ('ll'u.-<ion,  empyema.  The  nature  of  the  fluid  Aiyes 
not  iimdify  the  physical  signs.  The  physical  signs  that 
are  jirt'scnt  with  eifuaion  into  the  pleural  cavity  are 
de|)fndent  ujwn  tlio  presence  of  the  fluid  and  the  effects 
that  it  prodiices  upon  the  hiug,  heart,  [waitiou  of  the 
diaphragm  and  abdominal  viscera  and  in  the  thoracic 
walls.  Normally  tlie  pleural  surfaces  are  in  apposition 
throughout.  They  are  kept  together  by  atmospheric 
pressure,  although  the  elasticity  of  the  lung  on  the  one 
side  and  that  of  the  thorax  on  the  other  produces  a  con- 
stant traction  on  the  two  pleural  surfaces,  which  tenda 
to  separata  them.  When  fluid  or  air  is  present  in  the 
pleural  cavity,  certain  changes  occur:  (a)  The  two 
surfaces  of  the  pleura  are  separated ;  (h)  the  dir*tensioii 
of  the  pleural  sac  diminishes  the  space  to  lie  tilled  i>y  the 
lung;  (c)  the  elasticity  of  t^e  lung  causes  it  to  retract 
and  to  exert  traction  or  lifting  jxiwer  on  the  fluid. 
Until  a  certain  pfjint  is  reaclieil,  the  fluid  exercises  no 
compressing  action  on  the  lung,  which  retracts  before 
the  fluid  until  its  elasticity  is  satisfied.  After  this  iHiint 
has  been  reached,  the  fluid  caiises  compression  of  the 
lung,  (d)  With  the  filling  in  of  the  pleura  there  is  loss 
of  tension  in  the  pulmonary  tissue,  producing  change  in 
the  percussion  note,  (e)  Tiie  chest  walls,  relieved  from 
the  pulling  action  of  the  lung,  assume  tlie  ]xisitioii  of 
elastic  equilibrium,  changing  the  contour  of  that  side 
of  tlie  thorax.  The  diajihragni,  unacted  upon  by  tlie 
''«ig,  does  not  rise  as  high  in  tlie  thorax;  later  on  tlie 
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weiglit  of  the  fluid  causea  it  to  descend  still  lower. 
(f)  The  opiKisite  lung  is  aleo  iiiflnenced  hy  the  change 
in  the  iutertliuracic  preaaure,  and  tends  to  contract  and 
draw  the  heart  and  iiiediastininii  towards  the  unaffected 
side.  Gradually,  with  the  accumulation  of  fluid, 
tlie  normal  interthoracic  negative  pressure  diminisliea 
to  zero,  and  later  may  be  re])laced  by  positive  pressure. 
As  long  as  a  negative  preasure  ia  present  in  the  cliest, 
it  exercises  an  action  ui»u  the  fluid.  As  the  fluid 
increases  tho  negative  presaure  heconiea  less  niarke<l, 
and  later  the  weight  of  the  li(]uid  itself  eserts  a  positive 
pressure,  causing  bulging  of  the  intercostal  spaces,  com- 
pression of  the  lung,  depression  of  the  diaphragiii,  dis- 
placement of  the  heart  and  interference  with  return 
circulatioi!.  As  the  negative  pressure  depends  upon 
the  cliisticity  of  tJie  lung,  the  occurrence  of  signs  iudi- 
I'iiting  i'liiiiif!;e  from  negative  to  positive  pressure  is  an 
itiilcx  uf  the  elasticity  of  tho  lung  when  taken  in  con- 
noi'tiiiii  with  anioiint  of  expansion. 

(3)  Chronic  Fletirisjr  with  Adhesioii. — In  chronic 
pleurisy  with  adhesion,  niori;  or  less  fluid  may  be 
present,  but.  usually  the  most  marked  patltological 
change  is  iibrons  thickening  of  the  |)leura  with 
adhesions,  binding  togetlier  tlie  two  surfaces  of  the  sac. 
The  effect  of  thickening  of  the  pleura  is  to  interfere 
with  expansion  of  the  lung;  and  to  prevent  free  move- 
ment of  the  thorax.  Wlien  these  changes  are  localized, 
their  effects  are  limitcil  to  the  area  involved,  causiii^!; 
iiinny  of  the  thoracic  defomiiticM  and  interference  with 
ri'spiriitory  movi-inrtits  nntcil  undi-r  "Inspection"  and 
"l';il[>:itinn."  TIjii-ki'tiiiii;  nf  tin-  pleura,  with  imperfect 
c.\punsiun  uf  the  puliuoiiaiy  tissue,  causes  change  in  tJie 
j)ercussion  note.  As  explained  under  "Auscultation," 
imperfect  expansion  of  the  lung  causes  diminution  or 
absence  of  the  normal  breath  sounds.  Localized 
Hdlicfdve  pleurisy  ocooi-a  early  in  pulmonary  tnbercu- 
h^riis,  iiiid  modifies  the  physical  signs  of  that  condition. 

FlirsicaJ  Signs.     Inspeotion,      I,  Dry     Pleurisy. 
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When  pain  is  ])resont,  the  patient  leans  to  the  affected 
side,  or  lies  on  that  side  to  prevent  motion.  Expansion 
is  restricted,  and  motion  is  short  and  jerky.  Movement 
over  opposite  lung  is  exaggerated. 

2,  Pleurisy  with  Ejfusion. — When  effusion,  either 
fibrinous  or  serous,  is  sufficient  to  separate  the  two  sur- 
faces, with  absence  of  ]>ain,  motion  over  the  affected  side 
may  be  freer.  •  With  the  occurrence  of  liquid  effusion, 
there  is  slight  enlargement  of  the  lower  portion  of  the 
thorax.  As  effusion  increases,  the  contour  of  the  side 
l>ecomes  more  rounded,  with  widening  of  the  intercostal 
spaces.  With  complete  filling  of  the  pleural  sac,  the  side 
is  enlarged  in  all  directions.  The  spine  is  slightly 
curved  toward  the  affected  side;  the  intercostal  spaces 
are  obliterated,  and  the  chest  api)ears  smooth.  Motion 
becomes  progressively  less  until,  with  full  distension,  it 
is  absent.  When  positive  pressure  occurs  within  the 
pleural  sac,  there  is  bulging  of  the  intercostal  spaces, 
and  jmlsations  may  be  present.  The  o])]X)site  side  is  in 
a  state  of  compensatory  emphysema,  and  the  respiratory 
movements  are  exaggerated.  Cardiac  displacement 
occurs  early  uidess  prevented  by  adhesions  or  conditions 
causing  fixation  of  the  mediastinum.  With  absorption 
of  the  fluid  or  with  its  withdrawal,  the  chest  returns 
gradually  to  its  normal  contour,  with  increase  of  the 
res])iratory  movements. 

S.  Pleurisy  with  Adhesion. — The  occurrence  of 
])leural  thickening  or  adhesions  causes  movement  to  be 
restri(*ted,  followed  by  retraction  of  chest  walls  on  the 
affected  side  if  inilmonary  expansion  is  prevented. 
These  changes  are  espc^cially  marked  over  the  base  of  the 
lung. 

Palpation.  1.  Dry  Pleurisy. — Vocal  fremitus  may 
Ik*  normal.  Wh(»n  the  fibrinims  exudate  is  thick,  vocal 
fremitus  mav  be  diminished  or  absent.  Sli.«!:ht  friction 
fremitus  mav  b(»  detected. 

ff 

^.  Pleurisy  with  Effusion. — With  the  occurrence  of 
r»ffusion,  there  is  gradual  loss  of  vocal  fremitus,  occur- 
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Tu\g  first  in  the  lower  portion  of  tlie  pleural  sac 
jMistoriorly,  anil  gradually  advancing  npward  as  the  sac 
hawiiiies  tilled.  When  the  flnid  has  reached  a  certain 
ttinoiint,  vocal  fremitns  is  iisnally  increased  at  the  npper 
level.  Vocal  freuiitna  over  the  upper  lobe  of  the  Inng 
may  he  normal.  With  extensive  effusion,  relaxation 
of  the  lung  causes  absence  of  vocal  fremitus  over  the 
upper  lobe  also.  Compression  of  the  lung  causes 
increased  vocal  fremitus  posteriorly  along  the  spine. 
Vocal  fremitus  may  be  detected  over  the  site  of  the 
fluid  when  adhesions  bind  the  lung  to  the  chest  wall 
and  prevent  its  retraction.  The  degree  of  cardiac  dis- 
placenient  may  be  estimated  more  definitely  by  palpa- 
tion than  by  inspection.  Displacement  of  the  livfr 
l>elow  the  free  border  of  the  ribs  occurs  when  the  t'lfiisinTi 
is  large,  or  when  retraction  of  the  lung  or  loss  of 
elasticity  cause  the  fluid  to  act  upon  the  diaphragm 
early.  ^ 

S.  Pleurisy  with  Adhesion. — ^Pleuritic  thickening, 
liesides  iuterforiug  with  respiratory  movements,  causes 
diminution  of  vocal  fremitus;  and  these,  when  asso- 
ciated with  fibrous  induration  of  the  hiiig,  may  cituBe 
increased  vocal  fremitns. 

I*ERciis8io[f.  1.  Dry  Pleurisy. — Wilh  a  slight 
fibrinous  layer,  there  is  little  or  no  change  in  resonance. 
If  exudation  is  vovy  abundant,  there  is  loss  of  resfmanee, 
with  irici'i'iis<'c!  scurfo  of  resistance. 

;i.  Plciirisi/  ir'ilh  Eff)mon,. — With  the, occurrence  of 
ctFiisiou,  the  earliest  indications  are  shown  by  flatness 
at  the  base  of  tlie  lung  posteriorly.  Slight  effusion 
causes  the  area  of  flatness  to  be  widest  along  the  spine, 
sloping  in  a  gentle  curve  toward  tlie  axilla.  With 
increase  of  fluid,  the  line  of  dullness  extends  lioyon<l 
the  axilla  to  the  mammary  line.  When  the  fluid  is 
HHfficient  to  reach  the  angle  of  the  aeapula,  the  percus- 
sion outline  shows  a  more  or  less  curved  line,  which  has 
been  called  the  "curved  line  of  Ellis," 

Tho  fluid  rises  highest   in  the  axilla,   and   on   the 
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anterior  border  of  the  chest  the  line  curves  slightly 
downward  toward  the  stornum,  while  poateriorly  the 
line  descends  more  abruptly  Ut  the  spine.  Percussion 
of  the  affected  side  at  this  stage  shows  three  zones : 
(1) Flatness  over  the  fluid;  (2)  posteriorly, dullness  over 

Fio.  27. 


the  triaii(!;ular  space,  bounded  above  liy  a  line  drawn 
horizimtally  from  the  ai>ex  of  the  line  of  flatness  in  the 
axilla.  Alurt'p  the  horizontal  line  pulmonary  resonance 
of  low  pitch,  with  faint  tyni]ianitic  finality,  may  he 
detected.     {;J)   On  tlie  ant^'rior  portion  of  the  chest, 
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between  the  liorizontal  line  an<i  tlie  line  of  flatneaa,  per- 
cnaaioii  gives  a  peculiar  tympanitic  quality — Skoda'a 
resonance.      (Figs.  27  and  38.) 

As  the  fluid  increases  in  amonnt  and  the  elasticity  of 
the  Inng  is  satisfied,  the  fluid  assumes  a  more  horizontal 
line,  and  at  last,  when  negative  pressure  has  been 
n'liJ.iwd  by  positive  (which  generally  uceurs  when  the 


fluid  roaches  the  level  of  \\m  tliird  rih),  the  limg  is  eom- 
preseed  by  the  fluid,  and  a  suial!  aroa  of  tynipanitie 
percussion  may  be  detected  anteriorly  under  the  olavi- 
clpB,  close  to  the  sternum,  and  in  the  supraspinous  fossa 
behind. 

As  the  curved  outline  of  the  fluid  depends  upon  the 
^aaticity  of  the  lung,  a  more  nearly  horizontal  line, 
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wit.li  a  small  amoiint  of  efFuaion,  Blinws  that  there  is 
(if  pnhnoTiary  eiaaticity  or  that  the  lung  is  prevented 
from  retraction  i>y  adhesions,  or  that  there  is  eotiaoJida- 
tion  (prohably  tubercular)  attheaTiex.  The  jxjsition  of 
the  line  of  flnid  doea  not  change  readily  with  ehaiige  in 
])osture  of  the  patient.  When  the  patient  has  long 
oe(-n]>ieil  the  recnmhent  pt>atiir{!,  the  line  of  ElHs  ia  more 
(IF  less  displaced  hy  the  flnid  gravitating  toward  the  iiiost 
de[>endent  jKirtion. 

3.  Plevrisy  with  Adhesion. — Fibrous  thickening  of 
the  plenra  witli  adhesions  canses  the  percussion  note  to 
he  imjfflired  over  t!ie  lower  portion  of  tJie  lung,  and  is 
naiially  associated  with  retraction  of  the  Ixmy  thorax. 

Auscultation,  1.  Dry  Plcvriny. — The  respiratory 
niiirmnr  is  jerky  and  partly  suppressed;  inspiration  is 
shortened,  with  expiration  prolonge*!,  slow  and  feeble. 
Dnring  the  early  .stage  the  dry,  rnbbing  friction  sfmnda, 
similar  to  the  sound  made  when  two  rough  snrfarea  of 
paper  are  niljbed  tflgethfr,  or  whcu  the  hand  is  rubbed 
over  the  ear,  are  heard.  With  liic  nr-i'urrciirc  «i  ])bistie 
exudation,  the  ciiaracter  of  tin*  frii-lion  siouiids  cliaugii. 
They  become  stickier,  arc  au|M;riiciiil,  and  lat<T  may 
have  a  fine,  graaing  eliaraeter.  They  are  nio«t  ;\bun- 
daiit  at  the  end  of  inspiration  and  the  b<'frirniiiig  of 
expiration.  They  may  be  absent  in  quiet  breathing,  and 
only  be  detected  at  the  end  of  a  deep  inspiration.  When 
the  pleurisy  of  the  left  side  involves  the  portion  over- 
lying the  pra'cordia,  friction  riilcs  may  Ite  beard, 
synchronously  with  the  heart  aonnda. 

^.  Pleurisy  with  Efftjsion. — -Tlie  auscnlt-atory  signs 
are  variable.  The  signs  typical  of  effusion  of  small 
amount  are  slight  diminution  or  al»8cnco  of  broatli 
sounds  at  base  of  hing  ami  di-sUmt  voice  siumds.  As  tile 
fluid  increases  in  amonnt,  there  is  absence  of  broath 
sounds  over  the  lower  }xirtion  of  the  thorax  corrosjinnd- 
iug  to  the  line  of  ])ercua8ion  flatness.  At  the  level  of 
the  fluid  vesicular  iiinnnui"  may  1h'  faintly  heard,  asso- 
ciated with  bronchial  breathing  of  a  peculiar  hlowingj 
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wuvy  eliaractcr.     The  voice  sounds  are  also  of  a  wi 
nasal  character  (n!gppliony).     At  the  upper  pnrtinn  of  1 
tJie  thorax,  over  the  ap<'X  of  the  hM!!r,  ^■'■"icul^if  irmri 
may    lie    normal    or    slightly    r-  In    larjfe  | 

effusions  at  the  upper  level,  hmii.  :.i  .-■  ht'ComeB  J 

more  intense,  and  hronchophmiv   ww:   ;i  ■i-rilnqiiy  areJ 
present. 

Oecasionaily  tubular  or  hronehial  breathing,  hroucho- 1 
phony  and  pecttjriloquy  are  heard  over  the  fluid,  simu- 
lating   tlie    auscultatory    signs    heard    in    pnenmonia. 
These  signs  are  eBjxfcially  apt  to  occur  in  chilciren ;  also  j 
when  bands  of  adhesion  prevent  the  lung  from  retract- 
ing as  tlie  fluid  aceumutatea,  ho  that  it  is  compressed  I 
posteriorly  along  the  spine.     The  sound  is  conducted  bv  1 
the  tense  bands  of  adliesion  thi-ougb  the  fluid  to  the  j 
bony  thorax.     Small  consolidation  of  the  lower  lobes  of  J 
the   hing  may   also   cause   bronchial   breathing   to   be  I 
present  below  the  level  of  the  fluiil. 

In  addition  to  displacement  of  the  heart,  a  soft,  sya- 
tolic  murmur  is  detected  over  the  pneeordial  space  when  1 
the  effusion  is  sufKciently  large  to  cause  presaure  upon  I 
the  mediastinum  or  slight  dist«rtion  of  the  largo  vessels. 
With  disappearance  of  the  fluid,  the  breath  sounds  J 
return,  and  pleuritic  frictions  are  heard  aljove  the  level  1 
of  tlie  fluid. 

S.  PIpurisy  with  Adhesion. — Pleuritic  thickoningj 
with  adhesion  caiises  absence  or  diminution  of  thel 
breatli  aountls,  with  friction  fremitus  of  a  rongli,  rasp-  I 
ing  or  creaUiiig  character.  Intercurrent  attacks  of  ( 
acute  ph>uri"\'  iniiy  reinduce  the  signs  of  iibrinoi 
exudation  mi.!  uf  rljiisinn. 

Differential  Diagnosis.  Plevrodynia. — Inspection  and  j 
palpation  may  bo  identical.  Percussion  shows 
change  in  resonance.  On  auscultation  there  are  present  I 
feeble  breath  sounds,  due  tn  loss  of  expansion  of  tho  j 
tliorax,  hut  unattended  with  friction  rSles. 

Hydatid  of  the   Pleura. — ^This  may  Ixigiti  at  the  base  i 
of  iJie   lung,    but   rarely   gives   a   line   of   ditllnosa  aaJ 
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syinmetrica]  as  tliat  of  pleurisy  with  effusion.  Usiinlly 
the  area  of  percussion  flatness  ia  more  nearly  circular, 
witli  resonance  on  eitlier  aide,  whieii  may  liave  a  more 
or  leas  tjTiipanitic  quality.  Displacement  of  tlie  heart 
and  abdominal  viscera  diies  not  occur  unless  the  cyst  is 
large.  Over  the  cyst  localized  bulging  of  the  cheat  wall 
ia  very  marked.  The  differential  diagnosis  by  physical 
signs  between  encapsulated  pleurisy  and  hydatid  cyst 
is  ahuost  iTTipriSsible. 

Pneumonia.     (Si-c  imcL*  17^.) 

Bub-Diaphragmatic  AbsceBB.  iNsrECTTos. — Change  in 
the  si/e  and  conti.iur  of  the  cheat  is  ninst  marked  over  the 
free  ribs  extending  to  the  hypochondrium. 

Palpation. — -Absence  of  vocal  fremitus  over  lower 
portion  of  thorax,  associated  with  rigidity  of  hypochon- 
driac region  and  marked  depression  of  liver. 

pERCirssios.— Upper  line  of  flatness  is  high  in  axilla, 
but  doea  not  conform  to  that  of  pleurisy  with  effusion  at 
the  same  level.  Abeence  of  dull  area  behind,  Skoda's 
resonance  may  be  detected  anteriorly.  Displacement  of 
the  heart  does  not  occur.  Slight  displacement  upward 
of  the  diaphragm.  The  apex  of  the  diaphragm  is 
liigher  than  normal.  On  examination  with  the  X  ray 
tlie  difference  between  aiibdiaphragmatie  and  supra- 
dia]»hragmatic  cfmditions  ia  well  marked. 

HTDBOTHORAX. 

This  condition  differs  from  pleurisy  with  effusion  in 
that  it  is  not  inflammatory,  but  due  to  simple  dropsi- 
cal effusion  into  the  pleural  cavity.  When  limited  to 
one  aide,  the  physical  signs  are  identical  with  those  of 
the  inflammatory  type.  Usually  both  sides  are  involved, 
and  the  following  physical  signs  are  present : 

Inspection,— Slight  motion  on  Imth  sides.  Slight 
enlargement  over  lower  portion  of  thorax. 

Palpation, — Vocal  fremitus  is  moat  marked  poste- 
riorly.    Heart  is  displaced  upward. 
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Pf.rcusston. — Flatncaa  over  lower  portion  of  thorax. 
Line  of  flatness  does  not  follow  markedly  the  curve 
noted  under  unilateral  affections.  Ahove  tlie  level  of 
the  fluid  Skoda's  resonance  is  early  present,  with  hyper- 
resonance  at  the  apex. 

AusctTLTATiON. — Ahspnce  of  breath  sounds  at  the 
base,  below  the  level  of  the  iluid.  Bronchial  breathing 
at  the  upper  level.  Fine,  moist  rales  are  heard  in  the 
rest  of  the  lungs  if  piiltnnnary  (edeioa  is  preaent. 


PNEUMOTHORAX.    HYDRO  PNEUMOTHORAX. 

Thie  to  the  presence  of  air  or  air  mid  fluid  in  the 
pleural  cavity. 

Pliysioal  Signs.  Inspection.  —  Enlargement  more 
markefl  than  in  jdeurisy  with  effusion.  Loss  of  motion 
eomplete. 

Palpation. — Absence  of  vocal  fremitus.  In  hydro- 
or  pyo-pneumothorax  succuaBioii  fremitus  (splashing 
sounds)  is  present  when  the  patient  is  shaken  or  on 
violent  coughing. 

1'ercdssion. — Pneumothorax ;  increastnl  resonance 
over  atfectitd  aide.  When  fluid  and  air  are  present  in 
tiie  pleural  cavity,  twfi  zones  of  restmance  are  detected — 
flatness  below  the  level  of  the  fluiil,  and  increased  reso- 
nance with  a  tympanitic  quality  above  it.  The  line  of 
flatness  is  horizontal.  When  the  anterior  ]>ortion  of  the 
chest  ia  percussed  with  two  coins  wliile  the  observer 
listens  behind,  a  peculiar  ringing,  metallic  sound  is 
heard  (coin  test). 

Auscultation. — In  pneumothorax  there  may  be 
absence  of  all  respiratory  sounds  over  the  affected  side. 
When  an  opening  exists  between  the  bronchial  tract  and 
pleural  cavity,  a  peculiar,  intense,  amphoric  breathing 
ia  heard  (lung  fiatnla  sound).  When  fluid  and  air  are 
both  contained  in  tlio  pleural  cavity,  by  shaking  tho 
patient,  or  after  coughing,  snceusaion  sounds  are  pro- 
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nintion  as  seeu  at  the  extremity  of  the  pin  or  paper  cone, 
and   to   deteniiiue   whfthi;r   or  not   tlie  luoveuieiit 
expansile.     This  latter  <x>nditiun  is  \iest  sven  hy  pli 
iiig  over  the  area  a  piw*  of  nihhcr  plaster  with  ji  slit 
cut  through  it;  this  will  show  increase  in  size  hy  widen- 
ing of  tht'  iipt-ning. 

Data  ohtained  by  ins]>ection  imtet  Ite  veritieil  and  cor- 
recti'd  liv  tlie  knowledge  obtained  by  tlie  other  methods 
of  exuuiinatiou. 

Sormaliy,  tliat  portion  of  the  thorax  whieh  is  known 
as  the  pnwiorJia  shows  a  slij^t  flattening  siirrounded  hy 
a  slight  elevation  of  tlie  ribs. 

In  the  fifth  intercostal  si)ace,  2'/l>  to  3  inches  to  tlie 
left  of  the  stemiun,  at  a  point  where  a  line  drawn  2 
inches  from  the  left  edge  of  the  sternum  and  1  incli 
inside  the  nipple  line  Insects  tlie  space,  is  seen  a  local- 
ized, rhytluuieal  impulse  occupying  an  area  of  about 
1  inch  square, 

THE  APEX  BEAT 

This  is  due  hi  the  impact  of  tlie  heart  near  the 
anatomical  apex  on  the  chest  wall.  It  does  not  mark, 
as  is  commonly  supposed,  the  true  anatomical  ajies,  hut 
that  part  which  strikes  the  chest  wall  is  distant  fn>ni 
the  true  a]iex  about  three-quarters  of  an  inch. 

The  cardiac  impulse  is  due  to  change  in  form  of  the 
heart  during  systole,  the  vertical  diameter  being  length- 
ened, with  a  corresjKinding  shortening  of  the  transverse. 

The  site  of  the  apex  heat  varies  normally  within  cer- 
tain limits.  In  the  child  it  is  higher,  being  fonncl  in  the 
fourth  interspace,  and  farther  from  the  mediastinum. 
In  old  age  it  is  lower  down,  being  in  the  sixth  inter- 
sjwtv,  nearer  the  median  line.  In  [ktshiis  with  short, 
broad  thoraces  it  is  found  slightly  al)ove  the  fifth  intor- 
sjraee,  while  in  those  in  whom  the  thorax  is  narrow  it 
may  be  found  nndemeath  the  sixtli  rib.  and  even  nl  the 
upper  horder  of  the  sixth  intcrs[>ace.     The  site  of  the 
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apex  lieat  also  varies  witli  the  position  of  tlie  patient. 
Wlieii  lying  on  tlie  left  side,  it  is  carried  to  the  left  as 
far  as  the  midclavicuJar  line,  and  even  further;  when 
the  patient  ia  lying  on  the  right  side,  it  is  carried  inward 
toward  the  sternum,  but  its  mobility  ie  not  aa  much 
as  when  the  patient  is  lying  on  tho  left  side.  The 
respiratory  act  also  causes  a  slij^lit  change  in  the  loea- 
tion  of  the  apex  beat.  In  quiet  res ])! rations  it  is  but 
little  changed.  In  ffirepd  ins])iration  it  is  carrietl  down- 
wan!  nii'l  tiiwiiril  the  niedian  lino,  while  in  forced 
I'Npinttiuii  it  is  ilispbiced  upward  and  slightly  to  the  left. 

Changes  in  the  PrEecordia, — The  bnnj  thorax  over  tJie 
.cardiac  area  may  bulge;  fiMin  tbf  third  to  the  seventh  rib, 
and  from  the  aternuni  tu  ibc  left  iii|i|ile;  or  the  projec- 
tion may  extend  from  uipjili'  tn  nipple.  The  bulging 
and  distortion  of  the  pni'corilial  area  may  be  caused  by 
conditions  not  associateil  with  cardiac  or  circulatory  dis- 
eases; (a)  Swelling  of  the  cellular  tissue,  due  to 
inflammatory  exudation  or  to  localized  deposits  of 
adipose  tissue;  (b)  changes  in  tlie  bony  thorax  de- 
Ijendcmt  uyjon  rickets;  (c)  a  bulging  anteriorly,  with  a 
compensating  posterior  curve  from   spinal  curvature. 

Local  bulgiiiga  over  the  pra'cordiimi  may  be  caused 
by  cardiac  clianges,  although  tliey  are  not  marked  imless 
the  cardiac  disease  owurred  in  early  life,  when  the 
flexibility  of  the  bones  permitted  easy  disfflrtion. 
fa)  Cardiac  hypertrophy  and  dilatation  do  not  pro- 
duce marked  change  in  tiie  priTOordial  area  unless  it  lias 
occurred  early  in  life,  when  it  may  produce  a  distinct 
forward  bidging  of  tlie  sternum  and  ribs,  especially  of 
tho  left  side.  Congenital  cardiac  disease  produces  the 
most  marked  distortion  of  the  thorax.  The  amount  of 
deformity  in  the  case  of  chronic  hyiwrtropliy  with  dila- 
tation ie  important  in  estimating  the  time  of  life  at 
which  the  cardiac  disease  occurred,  (h)  Pericarditis 
causes  the  contour  of  the  pi-aKSjrdium  to  be  rounded,  the 
normal  slight  flatness  being  absent.  The  interspaces 
are  wider  tlian  normal,  being  even  with  the  surface  of 
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the  ribs  or  bulging,  according  to  the  amount  of  exuda- 
tion into  the  j)ericardial  sac.  The  amount  of  bulging 
that  is  present  in  the  case  of  pericarditis  with  effusion 
de])ends  u])on  the  flexibility  of  the  bony  thorax ;  it  is 
marked  in  childhood,  and  scarcely  noticeable  or  absent 
when  ossification  of  the  ribs  has  taken  place. 

Aninu'ism  at  different  portions  of  the  thoracic  artery 
may  ])roduce  local  bulgings,  as  will  be  described  later. 

Permanent  retraction  of  the  bony  thorax  does  not 
occur  as  tlu?  result  of  cardiac  disease  unless  associated 
with  other  changes  in  the  thoracic  viscera. 

Conditions  Modifying  the  Location,  Extent  and  Character 
of  the  Apex  Beat.  —  As  has  already  been  stated,  the 
visible  ajK^x  beat  merely  marks  the  point  at  which  some 
])orti<>n  of  the  heart  near  the  anatomical  a]3ex  strikes 
the  chest  wall.  The  portion  of  the  heart  which  gives 
the  impulse  is  generally  the  right  ventricle,  about  three- 
(puirters  of  an  inch  from  the  true  a])ex.  The  point  of 
contact  of  the  heart  may  vary  within  wide  limits,  due  to 
changes  in  the  relation  of  the  heart  to  the  chest  wall,  so 
that  the  visible  a])ex  beat  is  changed  from  the  normal  in 
location,  extent  and  character. 

Influence  of  the  Soft  Parts. — The  a])ex  beat  is  much 
more  noticeable  and  the  exact  point  of  contact  more 
distinct  in  thin  persons,  especially  those  with  flexible 
fhoraec^s.  In  ]K'rsons  where  the  ])ra'cordia  is  thickly 
covered  with  adij)ose  tissue  the  area  of  impulse  will  be 
slightly  increased,  while  the  ])oint  of  the  a])ex  beat  will 
be  less  distinct.  This  is  es])eciallv  marked  in  cases 
where  the  mamma  is  full  and  tense,  the  cardiac  impulse 
being  conveyed  to  the  entire  breast  and  the  apex  beat 
being  masked.  Where  the  mamma  is  large  and  flaccid, 
the  ajK^x  beat  may  be  entirely  absent. 

Influence  of  the  Bony  Thorax. — The  elasticity  and 
mobility  of  the  ribs  influence  largely  the  character  of 
the  apex  beat.  In  children,  where  there  is  marked 
depression  of  the  thorax  diu'ing  expiratitm,  the  a|x»x 
beat  is  distinct  and  more  extensive.      In  old  age  the 
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rij^dity  of  tJie  thnrax  and  secondary  changes  in  tlie  lung 
(ranae  the  apex  to  become  indistinct  or  absent.  Narrow 
iiitfrcoatal  Bpaces  may  render  the  apex  beat  invisible, 
thp  heart  striking  the  chest  immediately  nnder  the  rib. 
Ill  veiy  broad  thoraces  the  apex  beat  is  higher,  lieing 
iindemeatli  the  fifth  rib,  or  even  in  the  fonrth  interspace. 
In  long,  narrow  thoraces  the  apex  beat  is  lower,  being 
displaced  doivnward  and  aliglitly  outward.  The  flat, 
rachitic  or  paralytic  thorax,  with  narrow  antero-posffi- 
rior  diameter  at  the  lower  portion  of  the  pra'cordinm, 
lirings  tlie  apex  beat  further  to  the  left  in  the  fifth  inter- 
space. The  pigeon-sha|M?d  thorax,  with  increase  in  the 
antero-jxtst^erior  diameter,  causes  the  apex  beat  to  be 
nearer  the  median  line  and  aomewliat  indistinct,  except 
where  the  depression  beyond  the  bulging  causes  the  true 
apex  to  strike  tlie  cheat  wall. 

When  the  ribs  over  the  cardiac  region  are  displaced 
by  primary  disease  of  the  lungs,  the  apex  beat  is  dis- 
placed to  the  right  or  left  and  upwards  or  downward, 
according  to  tlir  piilniminry  coiidifinji. 

Influence  of  Diseases  of  the  Pleura. — Filling  of  the 
pleural  sac  with  nir  or  ihiid  ciniHi',-;  (lini)laccment  of  the 
heart  to  tlio  ii[i]K)sit.e  side  and  alters  its  relation  to  the 
chest  wall,  unless  the  movement  of  the  heart  is  prevented 
by  adhesions. 

Effusions  into  the  right  pleural  sac  cause  the  heart  to 
lie  displaced  \n  the  left  and  upward,  the  apex  lieat  being 
seen  in  the  mid-axillary  line.  Tlie  base  of  the  heart  ia 
also  displaced,  but  not  to  the  same  degree  as  the  apex. 

Effusions  into  the  left  pleural  sac  move  the  heart 
toward  the  right,  so  that,  according  to  the  amount  of 
fluid  present,  the  apex  beat  may  be  felt  at  any  point 
I)etween  the  normal  site  and  the  right  mammillary  line. 
Aa  was  noted  under  "Pleurisy  with  Effusion"  (page 
215),  displacement  of  the  heart  is  one  of  the  most  chai*- 
acteristic  sipns  of  this  condition.  Occasionally  the 
cardiae  impulse  is  transmitted  to  the  fluid,  giving  the 
physical  signs  of  pulsating  empyema. 
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Adliesinn'^  of  the  plpiiril   surface  and   contractions 
rlraw  the  heart  toward  the  affected  side,  with  dispiaeo- 
iiunt  if  Hie  iiM\  Uiit      This  will  be  fiilly  explaim 
Ut.i  ni 

Influence  of  Changea  in  the  Lung.  —  Quiet  breathing 
|iiodnpeh  uo  chiii^fe  m  the  a]njx  beat.  Full,  deep  in- 
spiration canseB  the  inflate  <1  hing  to  cover  the  heart  to  a 
greater  degree,  tlni'^  lessening  the  extent  and  fortnj  of 
the  apex  beat,  and  may  cause  it  to  disappear  entirely, 
Freqnentlv  it  i«  sufficient  tfl  displace  it  downward,  so 
that  it  IS  seen  an  interspace  lower. 

Permanent  mcrea-^e  in  size  of  the  lungs,  as  in  general 
emphysema,  causes  marked  change  in  the  relation  of  the 
heart  to  the  bony  thorax.  Aa  a  result  of  the  increase  in 
size  of  the  lungs  and  loss  of  tension,  aa  was  exjilained 
under  "Emphysema,"  there  is  elevation  of  the  rilis  and 
depression  of  tlie  diaphragm,  which  also  depresses  the 
heart,  the  a]iex  lieat  being  carried  inward  and  down- 
ward. When  increase  in  size  of  the  lung  is  associated 
with  obstruction  of  the  circidatiou,  the  hypertrophy  and 
dilatation  of  the  right  ventricle  increase  the  pulsation 
in  area  and  extent,  and  carry  it  still  lower,  giving 
epigastric  pulsation. 

Unilateral  emphysema  causes  the  heart  to  he  ilis- 
plaeed  similarly  to  the  manner  seen  in  pleurisy.  Cnm- 
pensatory  emphysema  in  the  right  lung  carries  the  aiiox 
beat  to  the  left  and  higher.  Emphysema  ni  the  left 
lung  causes  it  to  be  lower,  and  rarely  displaces  it  kyond 
tlio  left  sternal  line. 

Shrinkage  of  the  hmj;  as  a  result  of  pleurisy,  or  due 
to  interstitial  change  in  the  pulmonary  tissue  (as  iu 
interstitial  pneumonia  and  fibroid  phthisis),  draws  the 
heart,  toward  tlie  diseased  aide.  When  the  changes  are 
limited  to  the  lower  Imnler  of  the  left  Inng,  that  jvirtion 
of  the  heart  which  is  normally  covered  liy  pnlmonary 
tissue  may  lie  brought  into  direct  contjict  with  the  chpst 
wall ;  the  visible  ajies  l>eat  will  l>c  increased  in  area  and 
carried  horizontally  to  the  left,  and  a  greater  portion  of 
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the  lieart,  inehidiiig  the.  true  apex,  strikes  the  cheat  wall. 
When  the  change  is  more  exteiiaive,  the  heart  may  be 
drawti  upward  and  outward,  the  apex  beat  l)eiiig  aeeu  in 
the  niid-axillary  line.  When  the  right  lung  is  allectci], 
tlic  heart  is  drawn  to  the  right  side  and  npward. 
Involvement  of  the  upper  portion  of  the  lung  may 
cause  visible  pulsations  of  the  pulmonary  artery  in  the 
second  left  interspace,  or  it  may  be  so  extensive  that  the 
phases  of  cardiac  movement,  systole,  diastole  and  the 
pre-systolic  contraction  of  the  auricle  may  be  seen  over 
the  entire  pra-eordial  space,  giving  the  impression  of  a 
])oristaltic  wave. 

Influence  of  ChangeB  in  tie  Pericajdium. — Effusion  into 
llu'  |>iTii-;irdiMiii  causes  i'ti;iiiiic  in  llir  sili.^  .ind  area  of 
ihf  ;i]ic.\  hciil,  accordiiij;  In  t\\v  ('icirai'tiT  iind  amount  of 
oxudatiiui.  In  .-iuiall  eifu.siuurt  tlje  !1]h.'X  boat  may  be 
st^en  over  a  wider  area,  esj>oeially  toward  tJie  epigas- 
trium. When  the  pericardium  is  filled  to  a  greater 
degrree,  the  visible  ajiex  beat  in  carritnl  iipwani  into  the 
fourth  interspace  or  higher,  due  to  a  portion  of  the  heart 
iiigher  np  striking  the  cheat  wall,  and  not  to  an  upward 
displacement  of  the  Irue  apex.  When  the  pericardium 
is  fully  distended  with  tluid,  the  ai«?x  beat  may  be 
-  aljscnt. 

Adhesions  of  the  jieriranlinni  to  the  pleura  or  medias- 
tinum may  oause  retraction  of  the  chest  wall  over  the 
apex  (Broadlwnt's  sign).  Retraction  of  the  chest  wall 
over  the  pra'cordial  area  is  one  of  the  diagnostic  aigns  of 
adhesions  of  the  pericardium  when  it  produces  marked 
visible  recession  of  the  costal  cartihigea,  ribs  and 
stermini,  and  is  associated  with  signs  of  canliac  hyper- 
tro]ihy  greater  than  the  nninunt  of  cardiac  valvular  dis- 
ease would  i>roduee,  and  where  there  is  also  evidence 
of  a  co-existing  pleurisy  or  cxo-cardial  disease. 

Retraction  of  tlie  chest  wall  over  the  apex  also  oeeurs 
with  fidiicrciit  ])('rieiirdium,  secondary  to  pulmimary 
tiiU'ivninsis. 

Influence  of  Changes  in  the  Heart.— The     site,     extent 
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anil  character  of  tlic  apex  beat  correspoiifla,  within  cer- 
tain limits,  to  thd  extx?nt  of  the  cardiac  cliangOR. 
Powerfnl  action  of  the  he.art,  due  to  physical  exertion 
or  mental  excitement,  as  in  Grave's  disease,  in  poianniiifi 
and  in  fever,  causes  the  apex  heat  to  be  more  noticenlile 
and  broader  by  causing  a  larger  area  of  tlie  chest  wall 
to  he  affected. 

In  a  similar  manner,  simple  hypertrophy  of  the  left 
ventricle  canses  the  apex  Iieat  to  be  carried  to  the  left 
and  very  slightly  downward.  Increase  in  the  size  and 
force  (if  the  left  ventricle  canses  a  portion  of  tlie  heart 
closer  to  the  true  apex  to  strike  the  cheat  wall,  and  the 
lieat  is  strong,  ilistinct  and  defined.  When  the  left 
venti'iclo  is  iRitli  dilateil  and  hypertrophied,  the  ajiex 
lieat  is  carried  downward  and  to  the  left,  being  seen  in 
the  cightli  interspace  or  lower.  The  impnlae  is  in  pro- 
portion to  the  amount  of  hypert.ro phy ;  the  apex  beat 
will  be  correspondingly  strong,  a  large  area  of  the  chest 
wall  will  he  influenced  and  the  impulse,  though  wide, 
will  lie  well  defined. 

When  dilatation  is  the  most  marked  feature,  the  apex 
heat  will  l)e  weak  and  diffused. 

Right-sided  cardiac  hypertrophy  causes  tlie  visible 
pnlsation  to  apjwar  iHitween  tlie  ensiform  cartilage  and 
the  normal  position  of  the  ajiex  heat  in  the  fifth  inter- 
space. The  apex  Ix^at  may  be  carried  slightly  to  tJie 
left,  bnt  rarely  goes  beyond  the  left  mammary  line, 
Wlieu  the  hypertrophy  of  the  right  ventrlelo  is  extensive 
and  associated  with  dilatation,  pulsation  may  be  seen  in 
the  third,  fourth,  fifth,  sixth  and  even  seventh  inter- 
space near  the  termination  of  the  cartilages  on  the  left 
side  of  the  stemnm,  or  in  the  epigastrium,  along  the 
free  border  of  the  ribs  on  the  left  side. 

When  dilatation  of  tlie  right  ventricle  is  extensive, 
with  slight  hypertTophy,  the  area  of  pulsation  ia  more 
cxtx^nded,  and  the  character  of  the  impulse  is  more 
diffused. 

Dilatation  of  the  right  auricle  may  cause  pulsation 
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to  Lc  seen  in  the  fifth  right  interspace  along  the 
sternum.  Piiisatioii  of  the  conns  arteriosus  and  hyper- 
trophy and  dilatation  of  tlie  rifiht  veutricle  may  produce 
pulsations  in  the  second  and  third  interspaces  on  the  left 
side. 

Cardiac  weakness  from  any  cause,  as  myocarditis, 
fatty  heart,  degenerations,  etc.,  causes  the  apex  heat  to 
be  less  noticeable  or  entirely  absent. 

In  congenital  transpositions  of  the  organs  the  apex 
beat  is  fouud  to  the  right  side  of  tlie  fifth  interspace, 
and  has  the  characteristics  of  that  noted  in  the  normal 
lieart. 

Influence  of  Changes  in  the  Mediastinum. — Aiicuristu  of 
tliiit  portiuii  ,,f  tl...  nnrta  .-oiiliiiiu.i]  ii,  (.).,■  iiK-'liiistinmn, 
iibwrsM'S,  new  -nwtlis  lui^i  .'iihii-v,!  i-\uu<U  dis|.hi<-r  the 
ii|M'X  lic;it  .li.wiiwjinl  iiiiil  tip  flif  l.'fr.  Fibrimm.s  nicdias- 
tiiiitis  willi  niiilrai'liiin  niiiy  bind  the  lieart  down  and 
cuusi'  i-i'd'Licti'ui  ul'  llii'  pru'i-iinlial  iiroa  during  systole. 

Influence  of  Abdominal  Changes.  — Pre.ssiire  from  below 
the  diaphragm,  due  to  ascites,  meteorisni,  tuninrw  or 
anything  that  increases  the  contents  or  the  abiloniiiiiil 
pressure  forces  up  the  diaphragm,  causing  tbi'  lu'jirt 
to  be  displaced  upward  and  the  apex  beat  to  be  seeii  in 
the  fourth  interspace  to  the  left. 

Displacement  of  tlie  diaphragm  downward,  as  occurs 
in  ptosis  of  the  abdominal  organs,  etc.,  carries  the  apex 
downward,  and  the  impulse  is  seen  in  the  epigastric 
region  only. 

IMPULSES  DDE  TO  CHAWOES  IN  BLOOD-VESSELS. 

Ant-urism  of  tbo  tborat-ii^  aorta  niay  pr("liice  visible 
pulsations  in  different  jwirtionB  of  the  tliorax.  When  it 
involves  the  ascenrling  portion,  the  pulsation  is  seen  to 
the  right  of  the  sternum.  When  the  transverse  portion 
is  involved,  the  impidse  may  lie  conveyed  to  the  sternum 
itself  and  upward,  and  bo  seen  also  in  the  episternal 
iiotuli.      Aueurisiu    of    the    descending    aorta,    when 
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liLipiiig  forward,  shows  tlie  impulse  to  tlie  left  of  the 


Illy  pulsiition  that 
'Dient  ill  the  caro- 


i    forced 
iiily  ]iar- 


Arterial  Pulsations. — Noriiiallv,  the  ( 
is  ?ecii  id  tlic  artcrii'.s  is  a  slight  iiinv 
tills  jiiht  jiljuvc  thr  flavii-k-s. 

Conditions  Causing  Visible  Pulsations  in  the  Arteries. 
(1)  Cardiac  Causes. — M'licn  cardiac  action  is  siuldeii 
and  forcible,  as  occurs  in  exercise  and  under  mental 
(■xcitemeut,  tlie  hlood  is  forced  into  die  aorta  and  larger 
blofid-vessela  with  sufficient  force  to  canse  a  marked 
visible  pulsation. 

(3)    Vascular   Gaiist's. — When   the  bl™ 
from  the  lieart  into  the  l.lnud-vpwcis  that  ; 
tiallv   iill..d,    iiisli.ini    ..f   111,.    „<,ni,;il    piilsi. 
tratisiiiilti'd  Tlinai!!li   thr  Unu.l-vsM'Is.  fW-r 
l.ropiilsioii  of  the  hloud  wa\X'  llir..iiyli  llie  ;i 
blood-vessels  themselves.     This  eoiiilitiijii  of  tlitj  bliK 
vessels  occurs  (a)  whenever  there  is  a  i-ajiid  em])tyiiig  of 
the  larger  blood-veasela  into  the  capillaries  and  veins,  aa 
wcnrs  in  vaso-uiotor  loss  of  control,  in  Grave's  disease, 
chlorosis   and   ana-mia;    (b)    when   the   aorta,    during 
(liantcile,    eiripties    itself    into    the    enlarged    ventricle 
(anrtir-   ir-iT;;Ir;iii<iji"l,  aiid   with  till'  fidluwiiijT  Hvstole 
th.T.    ■■  ...  .    ...i.In-.pf  ;ilarfieaiii<ainti.fl.loo;i  into 

'■      ;.  i       :iiir|  ,-i.llii|.,s,sl  iiurtii  itiiil  itH  branches. 
■;;iNi:M,HJuii  (|l,.  vlsibl.- svst<i| i<>  jiiilsatioti  may 
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be  si.'eii  uviT  tlii'  I'li 
seen  wh<.|i  li„.  blnn,|-v..s.ris  luivr  b<T,i  niuvci'led  from 
elafvtie,  di»teni^ibk'  IuIk's  iiitu  rifiid  uiies.  formally, 
with  each  syst<^^ile  there  is  dilatation  uf  tliu  aurta,  and 
during  diast*jle  the  elasticity  of  the  large  vessels  forces 
the  blood  onward.  When  tJie  aorta  is  oonvorttHl  into  a 
rigid  tube,  with  each  systole  the  heart  impulse  is  uon- 
vcyod  to  the  entire  arterial  tract,  iirodneing  visible 
movement  in  tlie  blood-vessels. 

Capillary  Pulse. — -Occasionally  in  aortic  regui'gitatioTi 
sysliilic,  rliythmical  pulsations  are  sttm  in  the  capil- 
laries; with  loss  of  cardiac  power  these  pulsations  dis- 
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appear.  Capillary  piilae  may  be  observed  by  friction  of 
tb(i  surface,  prodncing  dilatatiun  of  tlie  superficial 
blood- vessels  by  jilaciiif;  a  slide  on  tlie  uiucoiia  Jiiem- 
braiiE!  of  tbe  iips  and  witb  slight  pressure  causing  tbo 
ca|)illario8  alone  to  be  seen. 

Venous  Ftilsatioii. — Sligbt  pulsations  may  be  seen  lu 
\hv  iLci.'k  diu'iDg  liealtb,  but  are  mcst  niarketl  in  tbe 
.subjccis  iif  (-liliinisis  and  anieniia.  In  order  to  see  tLcin, 
tlie  piitic'iit:  sbiiiild  be  recumbent,  tlie  head  thrown 
aiigbtly  backward  and  the  light  should  fall  across  tlie 
root  of  the  neck  obliquely.  The  physician  should  view 
the  neck  at  a  slightly  higher  level. 

The  normal  venous  pulsations  are  usually  a  gradual, 
general  dilation  of  the  blooil -vessel.  "The  wave  is 
longer,  broader  and  less  sudden  iii  its  oscillation  than 
tliat  seen  in  the  artery.  It  i^  more  influenced  by 
jwature,  being  greatest  when  tlie  piiticiit  i«  lying  ilat.  It 
is  pr?.-8ystolic ,  oeeurriug  befori'  llmt  "i  (lif  riirotid  ;  the 
collapse  of  the  vein  cnrvi'^^ii-'inl-'  t"  ilif  ;ipe.\  beat," 

In  elilorosia  and  iitiii ':  i  I  i-  ;  '■  -\ -Inlic  venous  pulsa- 
tion may  be  muriii'l '■  ii'  -'1.  Tbe  ahnoniml 
pulsations  awm  in  tln'  Mil.-  :ij-  -v-inlic;  in  time.  They 
HTf  nuist  marked  in  the  vciiiti  of  tlie  right  side,  and  arc 
Itcst  liwked  for  lu  the  e.xlerna!  jugulars  just  above  tbe 
elavicle,  iintBide  of  tbe  border  of  tbo  sterno-cleido- 
mastoid  nniacle,  as  at  this  point  tbe  vein  is  unacconi- 
[janii'd  by  the  artery. 

It  is  nt'ccasary  tJ>  determine  whether  or  not  the  sys- 
tnlii-  |>nlwiitii)n  in  the  vein  is  due  to  tlif  imjinlsc  con- 
vcycd  til  rbe  vein  from  a  distaneo.  (1)  If  slight,  i^low 
pn-sHniT  iiviT  the  vein  at  the  lowest  point  mIujim  the  imlsii- 
tiou,  it  sliiiWB  that  it  is  a  true  venous  pulsiition.  Siifh  a 
li^it  pressure  would  not  iufliieuee  jmlsatiuna  trjinsuiiitfil 
from  the  artery.  (2)  By  drawing  the  finecr  ii|iu-:iril 
along  tlio  course  of  the  vein,  and  keeping  it  at  the  njipcr 
level,  the  vein  will  fill  from  below  and  the  pulsation  will 
be  aystolic;.  Sudden  enii)tying  of  the  vein  dnring 
diastole  in  said  to  lie  a  sign*  of  adherent  |X!ricurdium, 
kit  tbiy  is  si  dunhtfid  r^ign. 


THE  rntCULATORi'  SYSTEM. 


Pulsation  in  the  i)eri]}lieral  veins  may  lie  duo  (a) 
aortic  rpgiirgitatifin ;   (h)  certain  stages  of  fever,  and 
ia  iiiiiiU'  mure  visible  l>y  putting  a  thin  layer  wf  sealing 

Cardiac  Dyapncea.— Oardiac  dyspnoea  differs  from  pul- 
ujoiiary  dyspuij^H  in  tlie  following  respects:  (1)  While 
the  patient  is  at  rest  the  respiratory  movements  arc 
normal,  but  the  slightest  exertion  induces  an  intense 
feeling  of  oppression  and  dyspncea.  (2)  Examination 
of  the  lung  shows  no  interference  with  tlie  entrance  and 
exit  of  air;  respiratory  movements  are  increased  in 
force,  frcLpicncy  and  extent  without  tlie  other  evidences 
of  interfei-cnce  in  the  respiratory  tract.  (3)  The 
dyH|iii(cii  iH  out  of  all  projKirtiou  to  the  leaion  that  may 
hiivi'  been  induced  secondarily  in  the  lung  by  the  cardiac 
disease. 

Types  of  Caewao  Dyspnula. — (1)  Dyspncea  on 
exertion,  (2)  ]>aroxysmul  dyspntea,  occurring  when  at 
ivst,  especially  when  the  patient  wakes  out  of  sleep,  duo 
to  sudden  raising  of  the  blood  pressure;  (3)  ehronie 
dyspiiu'ii  or  orthopntra,  (4)  rhythmical  dyspnasa 
(Chevne-Stukes  i-espiration). 

Dropsy. — (Edema  due  to  cardiac  disease  appears  first 
over  tiif  dorsom  tjf  the  feet  and  at  ankles  and  skin  over 
the  lower  pirtion  of  tlie  tibia.  As  interference  with  the 
circulation  becomes  nioi-e  marked,  the  dropsy  ascends 
from  Wlow  upward,  involving  the  thighs,  alKloiuen  and 
finally  liecomea  general  (anasarca),  when  the  scroiis 
i-avities  bcwime  involved. 

<EdenLii  due  to  renal  causes  apjiears  first  in  the  face, 
iiiid  siKin  iK-comes  general.  In  annnuia  the  dropsy  first 
devi'lo|]s  in  t.lio  more  (h'liendent  parts  of  the  body,  and 
in  lliis  res|H><-t  resembles  thiit  of  cardiac  disease. 
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Palpatioh  not  ouly  con-oburatos  tliu  diita  nlitaiiicd  liy 
iiisiiection,  but  also  corrects  it,  and  jrivcs  ;iililitii>ii:il  iiinl 
more  exact  information  eouceruing  llif  c-luiii,ni's  in  tliu 
pnwjordia  and  tiicir  causes.  It  enlaryfs  tlie  knowleilyc 
of  cardiac  movements  by  detecting  pulaatious  too  feeble 
to  be  noticed  by  tlie  aye,,  and  shows  not  only  tbe  position 
of  tbe  apex  beat,  but  also  its  extent,  force,  character  and 
rhythm. 

While  inapection  gives  ns  the  ]ioint  at  which  some 
(lortiou  of  the  heart  strikes  tbe  chest  wuU,  by  paljjation 
we  are  abie  to  fix  tbe  position  of  the  anatomical  aptix, 
and  it  is  thus  possible  to  determine  the  true  size  of  the 
heait. 

It  is  especially  valuable  to  determine  whether  pulsa- 
tions are  systolic,  diastolic,  irregular  or  intermittent, 
and  to  detect  otlier  vibratory  phenomena,  as  fremitus 
and  thrills. 

In  order  to  obtain  the  most  satisfactory  results  from 
paljration,  it  is  necessary  that  the  patient  assume  an  easy 
position,  whether  it  Ix)  standing,  sitting  or  reclining. 
When  feasible,  the  patient  should  be  examined  in  more 
than  one  position,  as  posture  lias  a  marked  inflncnee  on 
the  position  and  force  of  the  cardiac  impulse.  The 
observer  should  place  his  hand  lightly  over  tbe  lower 
portion  of  tbe  prajcordia  and  note  the  general  character 
of  the  sensation  conveyed  to  it.  Then,  by  the  tips  of  the 
tingera,  the  exact  location  of  the  niaxinmm  apex  beat 
may  be  determined.  Frequently,  when  the  pulsations 
are  indistinct  or  diffuse,  it  is  diHicult  to  locate  exactly 
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tlie  jToiiit  of  maxiiiiiini  intensity  of  tlici  a]xix  Iteat,  In 
such  cases  it  is  boat  to  apply  the  tijis  of  tlio  tiugei's  to 
the  thorax  bcjond  the  point  of  visible  pulsation,  and, 
iniiviiif;  tliMn  along  the  interepacea,  locate  the  point  at 
wbicb  tlic  elevating  impulse  is  felt  most  distinctly, 

Pal]i!ition  enlarges  the  knowledge  obtained  by  in8]Mic- 
tioji  of  increase  in  size  of  the  pra^eordia  by  determining 
wliether  or  not  the  enlargement  is  due  to  cedema,  iiiflam- 
niatoiy  swelling,  or  new  growths  of  the  soft  parts.  In 
I'egard  to  the  bony  thorax,  it  determiuea  the  degree  to 
which  it  is  inflnonecd  by  each  (airdiac  Iwat. 

The  cardiac  movement  is  fi-lt  by  the  hand  placed  over 
tlte  jirywirdiu  in  the  region  of  the  apes,  in  an  adult  with 
fitirly  Ibiii  rb<-st  walls,  as  a  diffused  thnli,  which  at  the 
tiftli  inren-nslii]  s]iace  ends  with  a  distinct  elevating 
imjuilMC.  Tlic  pulsation  felt  is  s;vn3cbi'onous  with  the 
visible  aiK'.x  beat  and  the  carotid  pulsation,  and  slightly 
precedes  the  radial  pulse.  In  thin  persons  with  flexililc 
cheat  walls,  a  distinct,  sharp  jerk  or  shock  may  Ix;  felt 
at  the  base  of  the  heart  when  the  flat  of  tlic  hand  is 
applied.  With  the  finger  tips  it  can  be  localized  in  tlie 
third  or  fourlli  interspaces,  close  to  the  sternum.  It  is 
diastolic  in  time,  due  to  the  closure  of  the  aortic  and 
pulmonary  valves  (valve  sliock).  In  its  most  iierfect 
manifestation,  cardiac  impulse  is  felt  as  a  distinct 
mnvcnieiit  or  iicristaltic  wave  passing  from  apex  to  base, 

Tlic  ;i]ii'x  Ileal  varies  normally  in  its  point  of  niasi- 
iiinni    inU'usily,  fm-a?  and  extent,  as  has  already   Ix-eu 

Conditions  Modifying  the  Apex  Seat. — Tht;  iuflnencp  of 

prjshin*  nil  the  [Misitiiiii  of  (lie  heart  is  ntnch  more  notice- 
able Ity  [laljiatiuii  than  by  iii^]M.\'tiim,  and  must  always 
lie  taken  into  accoiuit.  When  the  jMiticnt  is  standing, 
bending  forward  causes  the  cardiac  impulse  ix>  become 
more  distinct  and  sustained.  In  many  cases  the  afwx 
beat  can  only  be  located  with  the  jjatient  in  this  position. 
When  in  the  senii-recuinl>ent  (xisitiou  or  lying  Hat  ii|)on 
the  back,  tJie  heart  recedes  fn>m  the  chest  wall,  and  the 
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impulse  boeomes  correspondingly  weak  and  indistinct. 
Wlien  lying  un  tlio  left,  side,  tlie  lieart  is  displaced 
toward  tiie  same  side,  and  is  felt  about  midway  between 
its  normal  position  and  tbe  anterior  axillary  lijio;  and 
tiio  apex  impulse  is  not  so  marked,  being  covered  to  a 
greater  extent  by  hmg  tissue.  When  lying  on  tbe  rigbt 
side,  the  heart  is  carried  toward  the  right,  and  the  apex 
beat  is  felt  nearer  to  the  atemuiu,  or  it  may  ho  under  the 
sternum,  and  the  iuipnlae  will  bo  faint  or  entirely 
absent.  When  the  heart  is  carried  imder  the  sternum, 
tlie  beat  may  be  sometimes  felt  as  a  diffused,  weak  epi- 
gastric impulse. 

The  position  of  the  ajtex  beat  varies  witli  age,  as  has 
already  been  explained.  During  tlie  first  two  years  of 
life  it  is  visible  in  the  fourth  interspace,  but  ]ialpatioii 
shows  that  the  true  apes  is  near  or  to  the  left  of  tbo 
nipple  line.  From  the  second  until  the  sixth  year  it 
gradually  assumes  a  position  nearer  to  the  median  line 
and  lower,  until  after  the  sixth  year  it  is  found  in  the 
(iftli  interspace.  In  childhood  the  force  of  the  boat  is 
I'elatively  greater,  on  account  of  the  flexibility  of  the 
ribs  and  the  condition  of  the  lungs.  In  old  ago  tbe 
lieart  is  displaced  flownward  and  toward  the  median 
line,  and  tlie  apex  boat  is  stronger  on  account  of  senile 
bypertrophy. 

Influence  of  the  Sort  Parts. — JliirUfd  increase  in  lliu 
tliickness  <,f  III..  (Iinn,-i,.  wall  Ikis  ImiI  n  slight  effwt  upon 
llic  palp;il)lr  ii\»-s  iiral  :  Uy  linn  pcfssurc  we  are  able  hi 
render  tlif  lissiics  in  sucli  a  coudition  as  to  readily 
convey  the  iiiipulsc. 

Influence  of  the  Bony  Thorax. — In  young  subjects,  with 
tliin,   elastic    riiis,   tlie  cardiae  impulse   is  sufficient  to 
Ik!  felt  as  a  lift  or  elevating  sensation,  not  only  in 
intercostal  spaces,  but  also  over  the  ribs,  the  point 
maximum  intensity  of  the  apex  heat  being  much  more 
distinct  and  less  diffused  than  in  the  adult.     When 
Inmy  structures  are  rigid,  the  cardiac  impulse  inflmMioes 
tbe  liony  thorax  but  slightly,  aud  the  apex  beat  is  only 
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Aflheaiona  of  the  pleural  surface  and  eon  tract  inns 
draw  the  lieart  toward  the  affected  side,  with  disph 
iiieut  iif  the  apex  lieat.     Thia  wili  be  fully  explai: 

Influence  of  Changes  in  the  Lung.  —  Quiet  hrtiathing 
produws  n<i  chauge  in  the  ajiex  beat.  Full,  deep  in- 
spiration causes  the  inflated  lung  to  cover  the  he-art  to  a 
fjreater  degi-ce,  thus  lessening  the  extent  and  force  cif 
the  apex  Iteat,  and  may  cause  it  to  disappear  entirely. 
Frequently  it  is  sufficient  Ui  displace  it  downward,  so 
that  it  is  seen  an  interspace  lower. 

Permanent  increase  in  size  of  tlie  lungs,  as  in  general 
ein]ihysenia,  causes  marked  change  in  the  relation  of  the 
heart  1<i  the  hony  thorax.  As  a  result  of  the  increase  in 
size  of  the  lungs  and  hiss  of  tension,  as  was  explained 
under  "Emphysema,"  there  is  elevation  of  the  rilra  and 
depression  of  the  diaphragm,  which  also  depresses  the 
heart,  the  apes  beat  lieing  carried  inward  and  down- 
ward. When  increase  in  aize  of  the  lung  is  associat<^d 
with  obstruction  of  the  circulation,  the  hypertrophy  and 
dilatation  of  the  right  ventricle  increase  the  piilsation 
iu  area  and  extent,  and  carry  it  still  lower,  giving 
epigastric  pulsation. 

Unilateral  emphysema  ejiuses  the  heart  to  \w,  dia- 
])laced  similarly  to  the  manner  seen  in  plenrisy.  Com- 
pensatory emphysema  in  the  right  lung  carries  the  ajwx 
beat  to  the  left  and  higher.  Euii'hyaema  of  the  left 
luug  cau.sea  it  U)  be  lower,  and  rarely  diaplaces  it  beyond 
the  left  sternal  line. 

Shrinkages  of  the  lung  as  a  result  of  jdenrisy,  or  due 
to  interstitial  change  in  the  pulmonary  tiaaue  (as  in 
interstitial  pneumonia  and  fibmid  phthisis),  draws  thfi 
heart,  toward  the  diseased  aide.  When  the  changes  are 
limited  t«  the  lower  border  of  the  left  lung,  that  portion 
of  the  heart  which  is  normally  covered  by  pulmonary 
tissue  may  l«'  brought  into  direct  contact  with  tJie  ebost 
wall ;  the  visible  ajK'x  lieat  will  lie  increased  in  are*  and 
carried  horizontally  ttj  the  left,  and  a  greater  ]>ortion  of 
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the  heart,  including  the  true  ajjox,  atrikos  the  cheat  wall. 
WliOD  the  change  is  more  extensive,  the  heart  may  he 
drawn  upward  an<i  outward,  the  a]>fx  Iteat  heing  seen  in 
tlie  mid-axillary  line.  When  the  rif^ht  lung  is  affected, 
the  hcflrt  is  drawn  ti>  the  right  side  and  iijiward. 
Involvement  of  the  upper  portion  of  the  fnng  may 
cause  visible  pulsations  of  the  pulmonary  artery  in  the 
second  left  interspace,  or  it  may  lie  so  cxt*inaive  that  the 
phases  of  cardiac  movement,  aystx>le,  diastole  and  the 
pre-ayatolic  contraction  of  the  auricle  may  lie  seen  over 
the  entire  prsecordial  space,  giving  the  iTiipression  of  a 
peristaltic  wave. 

Influence  of  Changes  in  the  Pericardium. — Effusion  into 
thi'  ]i('riciM'diinii  causes  chiiiii:!'  in  rhe  site  and  area  of 
till'  ;i|n'x  hciit,  iii'i'nrdiiiir  t"  the  cljiirnctcr  and  amount  of 
exiidatiun.  In  suiall  eifusiims  tlie  ajiex  !)eat  may  Ixj 
seen  f>ver  a  wider  area,  eaitecially  t<»ward  the  epigas- 
trium- When  the  jXTicardinm  is  filled  to  a  greater 
degree,  the  visible  apex  ln'at  is  carrietl  upward  into  the 
fourth  interspace  or  higher,  due  to  a  jiort.ioii  of  the  heart 
higher  up  atrikiug  tlie  cheat  wall,  and  not  to  an  upward 
diaplacement  of  the  true  a]>ox.  When  the  pericardium 
is  fidly  distended  with  fluid,  the  apex  beat  may  be 
.  absent. 

Adhesions  of  the  pericariHuui  to  the  pleura  or  uiediaa- 
tinum  may  e^use  retraction  of  the  cheat  wall  over  the 
apex  ( Broad  I  lent' H  sign)-  Ketrnetion  of  tlie  chest  wall 
over  the  pni'cordial  area  is  one  of  the  diagnostic  signs  of 
adhesions  of  tlie  pericardium  when  it  produces  marked 
visible  reeeaaion  of  the  costal  cartilagoa,  ribs  and 
aternnm,  and  is  associated  with  signs  of  cardiac  hyper- 
trophy greater  than  the  amount  of  cardiac  valvular  dis- 
ease would  produce,  and  where  there  ia  alscj  evidence 
of  a  eo-existing  pleurisy  or  exo-eardial  diaeaae. 

Retraction  of  tlie  chest  wall  over  the  apex  also  occurs 
with  ndhei-i-nt  iHTicardiuni,  aee.findary  to  pulmonary 
tul)erciilowii<. 

laflnence  of  ChangM  in  the  Heart. — The    site,     extent 
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and  character  of  the  apex  beat  eorreaponds,  witliin  c 
tain  limits,  to  the  extent  nf  the  cardiac  change.s. 
Powerful  action  of  tlic  heart,  due  to  physical  exertion 
or  mental  exciteiueiit,  as  in  Gravf's  discjise,  in  poisoning 
and  in  fever,  causes  the  apex  beat  to  be  more  noticenlile 
and  broader  by  causing  a  larger  area  of  the  chest  wall 
to  be  affected. 

In  a  similar  manner,  simple  hypertrophy  of  the  left 
ventricle  eanses  the  aj>ex  tw^at  to  lie  carried  to  the  left 
and  very  slightly  downward.  Increase  in  the  size  and 
force  of  the  left  ventJiele  causes  a  portion  of  the  heart 
closer  to  the  true  apex  to  strike  the  chest  wall,  and  tlie 
beat  is  strong,  distinct  and  defined.  AVlien  the  left 
ventricle  is  both  dilat<?d  and  hypertrojihied,  the  ajiex 
beat  is  carried  do^vnward  and  to  the  loft,  Iteing  seen  in 
the  eightli  interspace  or  lower.  The  imjnilsc  is  in  pro- 
portion to  the  amount  of  byjK^rtrophy;  the  apex  Ix'at 
will  l>e  correspouflingly  strong,  a  large  area  of  the  chest 
wall  will  be  influenced  and  the  impulse,  though  wide, 
will  be  well  defined. 

When  dilatation  is  the  most  marked  feature,  the  ajiox 
Ixiat  will  bo  weak  and  diffused. 

Right-sided  cardiac  hypertrophy  causes  the  visible 
pulsation  to  appear  between  tJie  ensiforni  cartilage  and  . 
the  noniial  position  of  the  apex  beat  in  the  fifth  inter- 
S]>ace.  The  apex  beat  may  be  carried  slightly  to  the 
left,  but  rarely  goes  beyond  the  left  mammary  line. 
When  tlie  hypertrophy  of  the  right  ventricle  is  extensive 
and  associated  with  dilatation,  pulsation  may  be  aeon  in 
the  third,  fourth,  fifth,  sixth  and  even  seventh  intnr- 
sjiaee  near  the  termination  of  the  cartilages  on  the  left 
side  of  the  sternum,  or  in  the  epigastrium,  along  tJie 
free  border  of  the  ribs  on  the  left  aide. 

When  dilatation  of  the  right  ventricle  is  extensive, 
with  slight  hypertrophy,  tlie  area  of  pulsation  is  more 
extended,  and  the  character  of  the  impulse  is  more 
diffused. 

Dilatation  of  the  right  auricle  may  cause  pulsation 
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to  be  Bcca  in  tlie  fifth  right  intcrspaco  along  the 
sternimi.  Pulsation  of  the  conns  arteriosus  and  hyper- 
trophy and  dilatation  of  the  right  vontriele  may  produce 
pulsations  in  the  second  and  third  interspaces  on  the  left 
side. 

Cardiac  weakness  from  any  cause,  as  myocarditis, 
fatty  heart,  degenerations,  etc.,  causes  the  apex  beat  to 
he  less  noticeable  or  entirely  absent. 

In  congenital  transpositions  of  the  organs  the  apex 
heat  ia  found  to  the  right  side  of  the  fifth  interspace, 
and  has  the  characteristics  of  that  noted  in  the  normal 
hcart- 

Inflnence  of  Changes  in  tlie  Mediastinum. — ^Aneurism  of 
that  ]i<irti"ii  of  tlir  ;i"f(a  cnnlaim'i!  in  the  mediastinum, 
ubMci'sscs,  new  i^rowtlis  iimi  culiu'i:!'!!  jrlands  displace  the 
a]iex  bent  ilnwnwanl  and  tn  the  It-ft.  Fibrinous  medias- 
tinitis  with  c-Mtitractinti  riiiiy  bhid  the  heart  doivu  and 
cause  n'tviHctinii  nf  (In-  prawirdial  area  during  systole. 

Influence  of  Abdominal  Changes. — Pressure  from  helow 
tlici  diajiliragm,  duo  tn  nsi.-ites,  meteorism,  tumors  or 
iiTiytliiiig  tluit.  inoreaser!  I.la'  contents  or  the  abdominal 
liressure  fuiYi.'S  up  the  dia[i]iragm,  causing  tlie  heart 
to, he  displaced  upward  and  the  apex  beat  to  be  seen  in 
the  fourth  interspace  to  the  left. 

Displacemeut  of  the  diapliragm  downward,  as  occurs 
iu  ptosis  of  the  abdominal  organs,  etc.,  carries  the  apex 
downward,  and  the  impulse  is  seen  in  the  epigastric 
region  only. 

IMPULSES  DUE  TO  CHANGES  IN  BLOOD-VESSELS. 

Aueurisiu  cf  tl,r  llim-a.^ic  aurta  may  prL.duw  vi:.ible 
pulsations  in  diffiTciit  jinrtiuiLs  nf  thp  thorax.  \Vlien  it 
involves  the  awci'inliiiir  ]i.iriioii,  tlii>  jmlaation  is  seen  to 
tlie  right  of  the  sti'muni.  When  the  transverse  portion 
is  involved,  the  impulse  may  be  ci>nveyed  to  the  sternum 
itscdf  and  upward,  and  l)e  seen  also  in  the  episternal 
notch.      Aueurism    of    the    descending    aorta,    when 
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ham],  while  the  fore  finj^r  of  the  right  hand  is  applied 
loiigitiidiiially  over  the  artery.  In  this  w.iy  the  vesse!  is 
felt  over  a  cousiderahle  length  of  its  course  by  oue  fiugor 
of  the  observer,  aiid  varying  degrees  of  pressure  can  be 
applied  to  it,  while  the  skin  can  be  pushed  up  and  the 
size  of  the  artery  and  the  character  of  the  arterial  coats 
can  be  determined."     (Sanson.) 

The  sensation  that  is  felt  whtin  an  artery  is  palpated 
is  due  to  the  momentary  increase  in  arterial  i)re8snrG 
that  ticciira  when  the  left  ventricle  empties  itaclf  into  the 
aorta.  The  pulae  wave  distends  the  veasel  that  lias  Iweii 
partially  empty  during  diastole,  and  whose  biinen  is 
still  further  narrowed  by  the  examining  finger.  "The 
pulse  then  indicates  simply  the  degree  of  diiration  of  the 
increased  pressure  in  tlie  arterial  system  caused  by  the 
ventricular  systole."     (Broadbent.) 

It  is  necessary  to  bear  in  mind  that  three  factors  are 
concerned  in  the  production  of  the  pulse:  (1)  Cardiac 
action,  which  determines  (a)  fretjuency  {fast  or  slow), 
(h)  force  (strong  or  weak),  (c)  rhythm  (re^lar, 
irregiJar  or  intermittent). 

(2)  The  elasticity  of  the  blood-vessel,  upon  which 
dejiends  the  degree  of  compressibility  of  the  pulse  (hard 
or  finn,  compressible  ur  incompres.'^ible). 

(3)  Resistance  in  the  arterioles  and  rapillaries,  which 
determines  the  readiness  with  which  the  larger  blood- 
vessels are  emptied  during  thu  period  of  diastole  and 
regulates  (a)  the  size  ni  the  nnlse :  whether  the  excur- 
sion of  the  artery  compressed  by  the  finger  is  wide  or 
iLiivruw,  wbi'ii  the  yu]-^-  in  s]K)ken  of  as  large  or  small; 
{h}  the  ilnratiim  nf  tlu'  time  that  the  wave  is  [>erceptibie 
to  the  toueh,  so  that  the  pulse  is  long  or  Nhort. ;  (c)  ten- 
sion or  the  degree  of  distension  of  the  bloo<l-vea8el8 
jiresent  throughout  the  cardiac  diastole,  and  especially 
near  its  end. 

Size,  duration  and  tension  arc  usually  associated  in 
a  definite  manner.  Ixiw  rt'sistauee  in  the  artery  and 
capillaries  give  the  pulse  of  largo  size, short  duration  aiKl> 
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low  tension,  while  great  interference  causes  the  pulse  to 
be  Hinall,  long  and  of  higii  tension. 

These  tliree  factors  are  more  or  less  eorrelnteJ  and 
react  on  each  other,  and  each  exerts  its  own  jHSCuHar 
iufliienee  on  the  pnlae,  both  in  health  and  disease. 

The  Normal  Pulse. — The  uornial  pulse  for  the  healthy 
adidt  niiijf  Ik-uIs  7:1  tiinea  jxtr  minute  (frequency)  ;  the 
strciififth  of  eai'li  ilistcntliiifj  impulse  is  the  same  (force), 
and  the  beatM  fnllow  each  other  at  regular  intervals 
(rhythm).  The  lumen  of  the  artery  is  readily  obliter- 
ated by  the  examining  finger  iiearest  the  heart,  and  the 
pulse  wave  is  stopped  at  the  point  of  pressure,  beyond 
whicii,  distally,  the  artery  cannot  be  detected  as  a  sepa- 
rate structure.   The  ]uilse  wave  ia  felt  as  a  dilating  force 
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of  some  volume  (size),  which  does  not  raise  the  finger 
to  the  full  height  at  once,  but  takes  a  definite  time  to 
reach  its  acme  and  declines  in  the  same  manner  (dura- 
tion); and  between  the  pulsations  the  artery  is  felt 
under  the  finger,  and  can  be  conipreaaed  with  greater  or 
less  ease  according  to  its  degree  of  distension  (tension). 
It  is  necessary  to  distinguish  between  the  incompressi- 
bility  of  a  blood-vease!  due  to  ramdition  of  its  walls  and 
the  amount  of  presaiire  necessary  to  overcome  the  dis- 
tension of  the  vessel  due  to  the  blood  pressure  (tension). 
When  the  jiulsations  in  the  artery  are  obliterated  with 
diffienlty,  if  the  inoompressi  bility  ia  due  to  increased 
thickness  of  the  arterial  coats,  tlie  artery  will  lie  felt 
beyond  the  point  of  compression  as  a  more  or  less  rigid 
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cord;  wliile  if  tli«  iiiconipressibility  is  due  to  high 
arterial  tension,  it  will  Iwt  iraposaible  to  dciteet  the  artery 
beyond  tlie  coiuiircssing  finger. 

While  the  above  are  the  average  characteristics,  each 
pulse  may  preseut  ijidividiial  peculiarities  in  tlie  three 
factors  spoken  of.  Both  radial  arteries  should  be 
examined,  and  when  differences  are  detected  it  is  neces- 
sary to  dctemiinc  whether  thoy  are  due  to  anomaly  in 
the  size  or  distribution  of  the  nrteries,  or  are  de[.)eudent 
u|>iiu  path- ill ifriciil  c-lijiugi's,  as  aucnrysiiiM,  pluggiiii;  of 
the  blond-veRBfl,  etr. 

I.    Conditions  ModifTing  tlie  Cardiac  Elements  of  tbe  Pulse. 

(a)  J-'itKiiTKNcY.- — W'Jiiln  the  avenif^  ]iiilrtc'  rati'  iw  I'l 
per  minute,  there  arc  certain  normal  variations. 
Usually  the  pulse  uf  females  ia  slightly  quicker — 80  pfr 
uiiuutc — aud  it  has  been  claimed  tliat  in  tall  people  tho 
pulse  is  slower.  At  birth  the  pulse  is  120  to  140,  and 
gradually  diminishes  in  frequency  until  at  six  years  of 
age  it  is  ]00,  and  at  puberty  SO  or  less.  In  old  age  the 
jiulse  Ijecoraes  slower,  but  in  extreme  age  its  frequent^ 
ia  increased.  There  is  also  a  diurnal  variation  in  the 
jjulse  rate,  corresponding  to  the  body  temperature,  it 
being  more  frequent  in  the  afternoon  and  evening  and 
after  eating,  slower  during  sleep  and  during  the  early 
morning  hours.  While  a  pulse  of  00  may  bo  normal 
for  one  adult  and  100  for  another,  usually  a  pulse 
of  over  90  per  mintite  is  morbid. 

Increase  in  Frequency. — The  rate  of  tlie  pulse  may 
be  increased  by  the  following:     (a)  Muscular  exertitm. 

(b)  Mental  and  emotional  excitement;  the  degree  of 
iucrease  will  vary  with  the  individual,  according  to  tlie 
irritability    of    the    nervous    system    (temperament). 

(c)  Reflex  irritation  from  other  organs,  esjwcialty  the 
abdominal  and  pelvic  viscera,  (d)  Diseases  of  the 
nervous  system,  especially  those  involving  the  nervous 
meeltanism  of  the  heart  through  the  pneumogastrie, 
sympathetic  nerves  or  the  cardiac  ganglia,  (e)  Fever. 
As  a  rule,  for  each  degree  of  tem[)crature  above  the 
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Sphygmographic  Tracings  of  the  Pulse. 


Fig.  30. 


J^AJvJ^ 


Bigrht  radial  artery.  Left  radial  artery. 

Aneurysm  of  arch  of  aorta. 


Fig.  31. 


Slow  pulse  (60)  (acronieglia). 


Fig.  32. 


Small,  thready,  rapid  pulse  (98)  (chill  of  malaria  fever). 


Fig.  33. 


Itigh-tension  pulse  (chronic  nephritis). 


Fig.  34. 


Low-tension  diciotic  pulse  (i)neumonia,  eight  hours  before  death). 


Fig.  35. 


Low-tension  pulse,  feeble  eonlim'  action  (tyi)hoid  fever,  third  week). 
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normal  tlioro  is  an  increase  of  eight  or  ten  beats.  Cer- 
tain <liH(»ases  do  not  conform  to  this  rule ;  thus  in  typhoid 
fever  the  pulse  is  generally  slow  in  proportion  to  the 
tem|x^rature,  and  is  of  diagnostic  value  in  differentiat- 
ing this  disease  from  tul)ercu]osis  and  septic  conditions. 
When,    in   typhoid   fever,   the   pulse   rate   corresponds 


1- 

V 

II 


Fig.  36. 


Hiipid  (UK))  low-tonsion,  (liorotio,  on  admission. 


Fig.  37. 


Twolve  hours  Ittter  (SI)),  frt»e  stimulation,  slower  (88). 


Fig.  :^. 


Six  hours  aftor  crisis  ^Sl»^.     Four  days  later,  no  stimulation. 
Pneumonia^  showing;  \*ariation  in  pulse. 


to  the  ttMn|H^ratun^  range,  it  indicates  a  grave  oon- 
ditioiu  In  si»arlet  fever,  with  the  very  Ix^ginning*  of 
the  thn^at  symptoms,  the  pnlsi^  rangi^s  fnnn  120  to 
,lt>0,  and  this  is  of  gn^it  aid  in  differtMitiating  scarla- 
tinal si>n^  thnnit  from  that  due  to  other  causes,  as 
diphtheria,  simple  follicular  tonsillitis,  etc.     In  fevers 
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due  to  aepfic  iiifocti'in.  the  |tnlao  is  accelerated  out  o£  ] 
propiirtiou  tn  tbc  tangc  of  tcmixiratnre,  and  in  the  j 
puorperinni  a  rapid  pulse,  with  alip;lit  elevation  of  ] 
tenipp  rat  lire,  la  a  suspicious  sign,  (f)  Auicniia  and  | 
dolnlity  (f/)  Respiratory  diseases.  'In  nearly  all  of  j 
the  wute  mflaniniatorv  diseases  of  tJie  respiratory  tract  J 
the  pulte  rat«  it  increased.  Normally,  tlie  ratio  ] 
l>etwpeu  pulse  and  respiration  is  4  :  1.  This  ratio  ia.l 
distnrljed  in  respiratory  diseases,  surh  as  pneumonia, 
when  the  ratio  becomes  3  : 1,  or  even  2  : 1 ;  or  equal.  In  | 
febrile  conditions  due  to  puhuonary  disease,  this  sijfii  is  I 
found  of  value  when  the  usual  physical  signs  are  absent,  f 
ffi)  t'ardiac  conditions.  The  pulse  may  be  aecelerat«d  4 
in  all  valvular  iliscase.'',  although  as  long  as  eompeusa-J 
tifin  is  perfect  the  ineveaso  may  be  very  slight.  When  1 
there  is  uins<'ular  insufficiency,  the  rate  is  markedly  J 
increased,  eH|)ecinlly  u]xin  exertion. 

Aceeleration  of  the  pulse  is  a  prominent  symirtom  ^ 
fif  npiirfisea  of  the  heart.  In  Grave's  disease  tjie  pulse  1 
yanges  from  100  to  120;  in  parojiysmal  tachycardia  it  j 
may  reach  IfiO  or  300,  liut  does  not  remain  permanently  1 
at  this  ]Miint,  although  it  may  be  constantly  above  the  I 
nonual.  In  irritable  heart  (paroxysmal  hurry)  it  ifr  | 
also  increased. 

Rheumatoifl   arthritis,  before  marked  deformity  of  ' 
the  joints,  frequently  has  a  pul.se,  as  an  early  symptom, 
of  110  or  120. 

The  rate  of  the  pulse  liears  a  tlefinite  relation  to  the 
amount  of  tension  in  the  blood- vessels,  and  should 
always  be  conBidereil  in  this  relation. 

Diminution  in  Frequency. — As  mentioned  before,  the 
pulse  may  lie  habitually  slow  as  an  individual  pecu- 
liarity. Usually  a  pulse  under  flO  is  considered  morbid, 
while  a  pulse  of  40  is  usually  of  grave  significance. 

The  pulse  may  be  sbiwed  by  (a)  reflex  nervous  irrita- 
tion, (h)  Nervous  diseases,  especially  those  which 
cause  iuereaao  iu  the  intcrcranial  pressure,  as  tumors, 
hemorrhage  and  meningeal  effusion.     It  is  also  slowed 
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in  eertain  cases  of  mania,  melftneholia  and  general 
paralysis  of  the  insane,  and  in  injury  to  tJie  cervical 
portion  of  tiie  spinal  cord.  A  slow  piilao  in  epilepay  ia 
always  a  grave  symptom.  In  myxtEdema  tlie  pulse  is 
constantly  alow,  (c)  C'lmvalesoence  from  fevers,  (d) 
Toxaemias,  especially  bile,  nrea  and  certain  acute  dis- 
eases, (e)  Increase  in  arterial  tension,  (f)  Cardiac 
disease.  A  alow  pulse  is  a  grave  symptom  when  it 
occurs  in  cardiac  disease,  and  was  formerly  supposed  to 
be  patliognonKniic  of  fatty  degeneration  of  the  Lea! "~ 
but  is  not  usually  present  except  when  the  dcgeneral ' 
eliange  is  due  to  atlieronia  of  tlie  coronary  arteries. 

The  pulse  is  not  always  a  true  guide  to  tbe  frequency 
of  the  lieart,  as  a  form  of  sl<}w  pulse  occurs  in  which 
only  every  other  beat  of  the  heart  is  felt  at  the  wrist. 
The  exarainati<m  of  the  heart  shows  that  the  beat  which 
is  not  felt  as  a  pulse  in  the  artery  is  feeble  and  incom- 
plete. This  type  of  slow  pulse  is  most  frequently 
present  in  mitral  stenosis.  This  form  of  infrequency 
often  alternates  with  a  form  of  irregularity  calletV 
"pulsus  higeminus,"  as  will  he  explained  later. 

(h)  FoKCE. — The  forc<?  of  the  pulse  wave  is 
dejiendent  on  the  energy  with  which  the  blood  is  forced 
l>y  tlje  ventricle  into  the  aorta.  It  bears  a  certain  rela- 
tion to  the  force  of  the  apex  heat,  so  far  as  it  (the  apex 
beat)  depends  njxiu  the  muscular  atrength  of  the  left 
ventricle.  This  rule  holds  good  as  long  as  the  ventricle 
propels  into  the  aorta  the  normal  amoimt  of  blood  in 
tlie  normal  time,  as  the  fullness  of  the  arterial  systeui 
during  the  entire  cardiac  cycle  is  an  important  element 
in  the  strength  of  the  pulse. 

Increase  in  Force. — ^The  force  of  the  pulse  wave  is 
increased  (a)  when  the  cardiac  action  is  more  vigorous 
than  normal,  as  occurs  in  exercise,  in  mental  and 
emotional  excitement,  and  in  cardiac  neuroses,  aa 
Grave's  disease,  (b)  When  the  cardiac  uniacular  jv^wer 
is  incrcaaed  above  the  normal,  due  to  change  in  the 
mtiBcle,  as  occurs  in  simple  hypertrophy  of  the  left  ven- 
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triele.  When,  in  addition  to  hypertrophy  of  the  innsclej 
wall,  the  cavity  of  tho  left  ventricle  is  enlarged  (dilata-  f 
tion),  not  only  is  the  force  of  the  blood  wave  augmented,.J 
liut  it  has  greater  volume. 

Diminution  of  Force.— -The  pulse  wave  may  be  de-  I 
creased  in  strength  (a)  when  the  contraetion  of  the  J 
cardiac  muscle  is  less  forcible  on  account  of  general  j 
muscular  weakness,  as  in  debility,  or  due  to  lack  ofl 
nerve  tension,  as  in  neurasthenia,  etc.  (b)  Wlien  there  I 
is  true  muscular  weakness,  as  occurs  in  cardiac  degeuera-  1 
tion,  which  may  be  primary  or  aecondaiy  to  valvular  I 
disease  of  the  heart,  (c)  When  the  amount  of  blood"  f 
that  is  forced  into  the  aorta  is  decreased  tlirough  impeivj 
feet  emptying  of  the  heart  from  cardiac  weakness,  from  J 
imperfect  filling  of  tho  left  ventricle,  and  general  reduc- 1 
tion  in  the  amount  of  blood,  as  in  lieinorrhage. 

Irregularity  in  Force. — In  health  the  individual  beats  1 
have  the  same  volume.  Under  certain  conditions  there  ( 
is  inequality  of  force,  some  of  the  beats  being  fuller  than  | 
others.  This  form  of  irregularity  is  present  most  frft- 
qiieutly  in  mitral  regurgitation,  when  dilatation  and  1 
weakness  of  the  loft  ventricle  occur;  it  may  be  made  I 
more  pronounoed  by  raising  the  arms  above  the  head,  I 
increasing  the  action  of  gravity.  Ita  presence  should  ] 
always  direct  attention  to  the  condition  of  the  cardiac  1 
muscle.  When  irregularity  in  ffirce  is  due  to  muscular  1 
insufficiency,  slight  exertion  is  often  sufficient  to  induce  | 
also  irregularity  in  rhythm. 

(c)  Rhythm. — The  normal  rhythm  of  the  heart  may 
be  di8tnrlH?d  in  two  ways:  (a)  A  beat  is  dropped  at 
more  or  less  regular  inteiwals,  giving  the  intermittent 
ty])e  of  pulse,  (b)  The  beat  occurs  at  irregular  inter- 
vals, giving  the  true  irregular  or  nri'livlhiiiii'iil  pulse. 

fntrrmillnit  Piihr. — Interuiitli'iit  |iulsr  \\!\fi  the  char-   \ 
acteristic  that,  with  th?  exc^eption  of  tiir?  missing  beat, 
the  pulse  is  regular.      The  interinissiou   may 
acwirding  to  rule;  that  is,  after  a  definite  number  of  ' 
beats,  as  when  the  tiftli,  seventh,  eleventh  or  twenty-firsi  | 
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bent.  19  lost;  or  it.  may  fnilow  no  nilc.  Examination  of 
the  lieart  may  show  a  correspond inj:;  omission  of  the 
cardiac  systole  (pulsus  (Icficions),  or  that  there  is  a 
cardiac  systole,  but  tao  weak  to  be  felt  at  the  radial 
artery  (pulse  intermittens). 

When  the  int.ermittent  pulse  is  habitual,  the  inter- 
mission  is  apt  \fi  bo  aeeording  to  rule.  Tliis  form  is  of 
little  clinical  ai^ificance,  being  often  a  constitutional 
peculiarity ;  or  it  may  be  caused  by  the  use  of  tea,  coffee. 
tobacco,  etc.  It  must  be  liorne  in  mind  that  the  inter- 
mission usually  disappears  tturinp;  pyrexia  from  any 
cause,  and  returns  with  the  normal  temperature,  WHien 
it  returns  dnring  the  height  of  the  temperature,  it  is  an 
iinfavorable  sign. 

In  degeneration  of  the  myocardium  and  in  valvular 
diseases  the  pulse  may  l>c  intermittent  while  the  patient 
is  at  rest,  but  on  exertion  tlie  inteniiission  is  rp]iljicpd  hy 
true  irregularity,  with  shortness  of  breath  and  other 
fligns  of  ciirdiac  in  sufficiency.  When  tlie  intemiiasion 
is  due  to  some  disturljance  of  irnicrvntion,  on  esertion 
such  change  does  not  occur,  or  the  rhythm  may  Itecome 
perfootly  regular,  Iinin<lbent  claims  that  an  intermit- 
tent ]iulse  is  not  a  contraiudieatton  to  the  administration 
of  nnii'.«lli.'ri.-«  (Hiloi-ofonri).  but  that  the  condition  of 
the  pulse  .shnnld  l>e  w;il.-h<>d  <lHi-ioL'  the  early  stage  of 
iiai-eosirt.  (JcTicnilly  t.be  iiilevTirissiun  diwii|ij>carfi,  but  it 
from  the  first  tlic  pulse  l»eei)mew  irviik  nnd  irri-finliir,  the 
administration  of  the  anieslbetic  sliniiicl  eease.  The 
same  rule  applies  to  ether  and  nitrons*  oxide. 

ItfCffular  Pulse. — Irregular  pulse  has  the  character- 
istie  that  tJie  beats  follow  each  other  at  irregular 
int^Tvala,  and  are  also  irregular  in  force.  The  tend- 
ency to  irregularity  varies  at  different  periods  of  life. 
During  infancy  the  pulse  is  easily  disturbed  in  all  its 
cardiac  elements,  especially  it«  rhythm.  The  snmc 
tendency  to  arrhythmia  is  noted  in  extreme  old  ago. 
Irregularity  <if  the  pulse  may  be  a  normal  condition  ii 
individuals  when  it  is  constant. 


1 
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The  causes  of  irregularity  inav  l)e:  (a)  Reflex  irri- 
tation from  abilomiiial  or  ]>c'lvii!  visepra,  especially  wlieu 
they  are  associated  with  flatulency  and   iliaplacenient 


upward  of  the  diaphragm,  (b)  Disturbances  oi  the 
nprvcms  system  by  shock,  grief,  continued  worry, 
Deurastlieuia,  aiitcmia,  debility,  etc.     (c)   Disoams  of 
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t\\G  brain  and  mcningoa.  (d)  Tnxiomia,  duo  to  alcohol, 
tea,  coffee,  tobacco,  digitalis,  Iwlkdonna,  etc,  or  that  of 
the  infectious  diseases,  especially  ths  early  stages.  Tho 
irregularity  that  occurs  later  in  acute  disease  may  be 
due  to  the  toxaemia  or  to  degenerative  changes  in  the 
cardiac  muscle,  (e)  Cardiac  diseases.  In  valvular 
disease  marked  irregularity  does  not  occur  during  stage 
of  compensation,  but  is  one  of  the  early  signa  of  muscu- 
lar insufficiency.  In  mitral  stenosis  it  is  a  common,  but 
not  grave,  symptom.  In  all  forms  of  myocarditis  it  is 
an  important  prognostic  sign. 

n.  Oonditions  JUodii^g  the  Ela,sticity.  of  the  Arteries. 
— ^The  sensation  conveyed  to  "the  finger  by  the  normal 
artery  has  been  described,  and  attention  called  to  the 
necessity  of  discriminating  between  tlie  degree  of  com- 
pressibility due  to  changes  in  the  coat  of  the  arteiy  and 
that  due  to  increased  blood  pressure.  When  the  eoats  of 
the  arteries  are  thickened  and  rendered  inelastic  by 
increase  of  fibrous  tissue,  the  pulse  wave  will  he  obliter- 
ated with  difficulty,  and  beyond  tho  piiint  of  compression 
distally  the  artery  will  be  easily  detected  as  a  more  or 
less  rigid  cord.  As  tho  tnhe  becomes  more  inelastic,  it 
liecomcs  longer  and  tortuous,  and  each  pulse  wave  is  felt, 
not  as  a  beat,  but  as  a  worm-like  movement  .  Calf^re- 
ous  deposits  may  l>c  detected  as  isolated  plates,  and 
"may  frol  like  a  siring  of  bends  under  the  finger." 

m.    Conditions  Modi^ring  Resistance    in  Arteries 
Capillaries. — The  amount  of  arterial  and  capillary  rea 
aiico  determines  the  size,  intensity  and  duration  c " 
normal  pulse,  and  any  change  in  the  degree  of  resia 
influences  all  o£  these  elements. 

DiMiNUTioH  OF  Resistance. — Wlien  the  resists 
is  reduced  below  normal,  there  la  a  relatively  (_ 
increase  in  tho  distension  of  the  artery  with  eadi  i 
tricular  systole.  The  ]>ulse  wave  paaaea  more  rap 
under  tlie  finger,  and  Wtween  the  beats  the  artery  is. 
slightly  distended  with  blood,  and  is  almost  obliterB 
by  tight  pressure  of  tlie  examining  finger ;  and  the  p 
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felt  at  the  wrist  Las  the  following  character istica ;     The 
pulse  wave  dilates  sudilenly  the  flattened  artery,  giving 
the  seiieatioii  of  a  large-sized  pidse ;  it  does  not  gradually  | 
reach  its  acme,  but  seems  to  reach  the  finger  full  size. 
The  beat  is  sharp,  passes  quiekly  under  the  finger  {short  J 
duration)  and  itc  artery  remains  disteuded  hut  for  a  ' 
very  short  time  (tension  rapidly  falls).     This  type  of 
piJso  ia  spoken  of  as  "large,  short,  low-tousion  pulse." 

In  the  normal  jiulMe  the  examining  finger  can  scarcely 
detect  diiTiiii^ni,  xvliich  is  caused  hy  the  elastic  rectiil  of   , 
the  arti't-y  <ni  tlic  r!i-iiive  of  the  aortic  valves,  although  it  j 
is  verv  pcri-cpl  ililc  in  the  spliygmograph  tracing.     (Fig. 
29.)  ■ 

When  the  resistance  in  the  arteries  is  very  low,  fliis  I 
wave  becomes  quite  apparent  to  the  finger,  and  the  pulse  i 
is  spoken  of  as  dicrotic.  In  low  teusiou  the  force  and 
fretpieucy  of  the  heart  determines  the  type  of  pulse. 
When  the  heart  ia  beating  rapidly  and  forcibly,  the 
arteries  are  kejit  well  filled,  the  pulse  wave  is  felt 
IS  a  large,  sharp,  well-sustained  beat,  aiid  the  pulse  is 
mailed  "full  and  bounding,"  and  is  easily  obliterated. 
Dicrotisui,  while  jtreseut,  is  not  noticed,  on  accoimt  of 
tlie  size  of  the  primary  pulse  wave.  As  the  force  of  tlie 
heart  diminishes,  the  pulse  becomes  leas  full,  and  is 
shar|>er  and  shorter  and  more  easily  obliterated  by  light 
presstire  on  the  artery,  and  the  dicrotic  wave  becomes 
more  pronounced.  This  tyjie  of  pulse  ia  spoken  of  as 
the  "gaseous  pulse,"  When  the  heart  power  liecoinea 
insufficient  to  empty  the  left  ventricle,  the  pulse  is 
weak  and  characterless — "small,  running  pulse"  (pago 
245). 

Causes  of  Low  Tension. —  (a)  T^ow  tension  may  be 
,  constitutional  jx'culiarity  in  some  individuals  and 
families,  when  it  may  be  associated  with  increased  fro- 
quencyin  some  cases  and  otiesityand  weak  cardiac  action 
in  others  (diminution  in  capillary  resistance).  (h) 
Temporary  low  tension  ia  caused  by  warmth,  as  weather, 
baths,  hot  drink  and  food,     (c)  It  may  be  depoudeut 
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ui»on  nervous  causes,  as  mental  or  uervons  exbaufitu] 
froiu  whatever  cause,     (d)  Debility  due  to  malm 
tion  or  aeeomlary   to   elironie   disease.      (e)    Pyrex| 
generally   causes   a   full,    bounding   pulso,   usually  i' 
proportion  to  its  dej^He.     Later  tLe  pulse  may  I 
weak,    (piick   and    dicrotic,    on   account   of  tlio   ■ 
of  tlio  high  temperature  on  the  cardiac  nniscle  o 
influence  of  the  toxinoa  on  the  lieart  itself,  or  oi 
nervous  system,     (f)  Cardiac  diseaees.     As  the  pre 
ure  in  the  arterial  system  depends  upon  the  amount  of 
blood  that  is  forced  into  it,  as  well  as  the  resistance  to 
the  passage  of  the  blood  through  the  arterioles  and 
capillaries,  the  tension  will  he  lowered  whenever  the 
heart  is  unable  to  empty  itself,  due  to  valvular  disease 
or  to  mnacular  weakness.     In  aortic  insufficiency  tlie 
coilajising  or  water-hammer  jnilse  is  due  to  the  i 
den  fall  in  the  blood  pressure  caused  by  the  free  tegnw 
tatiou  of  blood  into  die  ventricle,     Tlie  peculiarities  t 
this  puJao  will  be  described  under  aortic  repirgitatioi 

Increase  of  Resistanci:— In  normal  conditions  then; 
is  ft  certain  correlation  between  the  force  and  freiiueney 
of  the  heart  and  the  outflow  from  the  arterioles,  and  a 
normal  mean  blood  pressure  is  maintJiincd.  The  normal 
blood  ])ressure  varies  at  different  periods  of  the  cardiac 
eyelo.  With  cardiac  systole,  the  jireasiire  is  raised  to 
tlic  maximum,  and  tlie  artery  is  felt  as  a  tense,  distend) 
tube.  During  diastole,  as  the  pressure  gradually  sqj 
sides,  the  tube  becomes  lax,  and  can  no  longer  be  f  " 
When  resistance  to  the  outflow  of  blood  is  increased,  the 
tension  is  increased,  tlie  pressure  in  the  blood-vessels 
dftes  not  subside ;  and  the  artery  remains  filled,  so  thai  it 
is  detected  not  ouly  with  the  boat,  but  in  tlie  interval. 
The  sensation  eouveyed  to  the  finger  by  the  pulse  wave 
also  is  changed.  The  examining  tinger  not  causing  so 
marked  a  flattening  of  the  artery,  tliefe  is  less  motion 
felt,  and  the  pulse  wa^'e  slowly  reaches  its  height  to 
slowly  decline.  As  the  size  of  the  artery  is  not  niuch 
altered  between  the  pulse  waves  by  light  pressure,  th6 
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pulae  is  sniall,  and  tlio  wave  gradually  distemk  tlie  vca- 
sel  anil  is  felt  for  a  relfltivcly  long  (;>eriod,  and  the  artery 
remaining  perceptible  in  the  interval. 

As  in  iow  tension,  so  in  increased  resistance  the,  type 
o£  the  pulse  will  vary  with  the  force  and  frequency  of 
the  heart  and  the  condition  of  tlie  largo  blood-vi'sselB. 
When  the  muscnlar  power  of  tlie  heart  ia  sufficient  to 
overcome  the  resistance  in  the  blood-vessels,  and  the 
muscular  coats  of  the  aorta  oppose  the  increased  cardiac 
action,  the  tension  in  the  arteries  will  be  sustained 
ahnoat  uniformly  during  the  iiitt.r\al,  anil  the  pulse  will 
be  correspondingly  small,  long  and  of  high  tension. 

When  the  heart  fails,  ijie  pnlae  l)ecoineb  irregular  and 
arterial  pressure  ia  lowered.  When,  on  the  other  hand, 
the  aorta  and  large  vessels  yield  to  the  blood  pressure 
and  become  dilated,  the  pulse  becomes  larger  and  the 
duration  is  shorter,  although  the  arteries  remain  over- 
filled during  diastole. 

Causes  of  Ili^h  Tension. — (a)  Tem]X)rary  high-ten- 
sion pulse  may  he  caused  Ity  increase  in  the  amouut  of 
blood,  as  occurs  for  a  short  time  after  meals  or  after  tak- 
ing large  quantities  of  wat^r,  and  is  persistent  when  tho 
elimination  of  the  fluid  by  the  skin  and  kidneys  is  inter- 
fered with,  producing  permanent  overdistension  of  the 
blood-vessels,  (b)  It  may  ]>o  also  temjjorarily  increased 
by  frci]Uont  and  powerful  overaction  of  the  heart,  as 
occurs  in  mental  or  emotional  excitement  and  in  the 
early  stage  of  physical  cxcrtiiiu.  Or  (c)  it  may  be  due 
to  tomiKtrary  increased  resistance  in  the  blood-vessels,  as 
occurs  from  external  cold,  congestive  chill,  or  hysteria. 

Permanent  high  tension  may  be  caused  by  ail  those 
factors  which  cause  increased  resistance  in  the  capil- 
laries, (a)  as  drugs,  ergot  and  the  digitalis  group;  (b) 
toxa.'inisL,  as  occurs  in  gout,  rheumatism,  lead  poisoning 
and  in  renal  disease;  (c)  changes  in  the  walla  of  the 
capillaries  which  interfere  with  permeability,  as 
atheroma  and  arterio -capillary  fihroiiis.  These  changes 
may  be  primary  or  swajndary. 
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By  ])ereit8sioii  uf  tlie  eanliae  region  it  is  (xissiblc 
(a)  to  determine  the  size  of  the  heart  in  certain  diiiien- 
sifiiia  only;  (b)  its  relation  to  other  thoracic  and 
abdominal  organs;  (c)  changes  in  tho  outline  o£  certain 
portions. 

Percussion  of  tlie  pnceordia  gives  two  areas:  (1) 
The  area  in  which  the  clear  ])ulmouary  resonmiee 
becomes  more  and  mtire  impaired  by  the  preaence 
uf  the  airless  structure  of  tbe  heart ;  that  is,  the  area  of 
relative  cardiac  dullness.  (3)  The  area  in  which  no 
pulmonary  i-escmance  can  be  detected,  the  area  of  abso- 
lute cardiac  dullness  or  cardiac  flatness.  The  percus- 
sion outline  of  these  two  areas  is  most  difficult  to 
determine.  Many  claim  that  they  have  no  vahie,  or,  at 
least,  only  a  limited  value  in  tlic  diagnosis  of  cardiac 
diseases. 

The  amount  of  information  obtained  by  ))ereu8sioii 
over  tho  pniKonlia  de|xtuds  ujvm  the  tf'cbni<|ne  and  the 
acnteneas  of  the  examiner,  and  wht'tbor  or  not  tbe 
examination  is  conducted  methodically  and  for  a  defiuite 
]nir])ose, 

Metbods  of  Examination. — Tn  |>erciissinc  for  relative 
dullness,  it  i.s  most  important  that  tbe  lino  should  be 
determined  at  which  the  normal  pulmonary  i 
is  impaired  by  tho  underlying  heart. 

Percussion  is  begun  over  the  thorax  at  some  distaBoJ 
fnmi  tho  anatomical  borders  of  tbe  heart.  The  fingfr  !» 
plac^'d  across  the  ribs  parallel  with  the  sternuni,  an«l 
forcible   percussion  is  made,   tbe   finger  being  muvoti 
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inwnrtl  toward  tlio  cardiac  area  till  slight  clmngo  in 

thfi  j>erciission  not*  ia  detected.  This  point  is  markc*! 
on  tlie  tliiirax,  and  the  same  area  is  again  percussed  with 
blows  varying  in  strength,  with  the  finger  both  in  the 
vertical  position  and  also  parallel  to  the  riha  lying  in  tJie 
intarapaces,  until  the  ]Tositive  point  of  cardiac  duUneea 
ia  determined.  This  method  is  carried  on  at  different 
levels,  until  the  outermost  area  of  cardiac  duUnesB  is 
outlined. 

After  this  has  been  determined,  tlie  examiner  then 
proceeds  to  ontline  the  point  at  which  the  puliuonary 
resonance  ceases  and  the  lieart,  in  contact  with  the  chest 
wall,  causes  a  perfectly  flat  note.  It  is  necessary  that 
the  percussion  blows  vary  in  force  as  we  proceed  from 
the  outer  line  of  cardiac  dullness,  where  the  layer  nf 
lim^  is  retativolv  thick,  toward  that  of  cardiac  flatness. 

The  Area  of  Cardiac  Dnllness.^In  the  normal  adult  the 
onkT  iirea  at  wliicii  f-ar<liii('  dullness  is  detected  is  as 
follows:  On  llie  rifj;ht  ;<idi'  no  change  is  noted  above  the 
third  rib,  exce.pt  occasionally  a  slight  loss  of  resonance 
due  to  the  underl^'ing  aorta.  Although  the  right  auricle 
projects  beyond  the  sternum  opposite  the  tliird  costal 
articulation,  it  is  imi»ssible  to  accurately  map  out  the 
border  which  extends  beyond  the  sternum,  as  the  thick- 
ness of  the  pulmonary  tissue  is  so  great  that  percussion, 
sufficiently  strong  to  penetrate  to  the  underlying  heart, 
will  set  up  lateral  vibrations  also,  which,  being  conveyed 
to  the  sternum,  give  a  resonant  note.  The  most  that 
can  Ik-  detected  on  the  right  side  by  skillful  percussion 
and  a  triiined  ear  is  a  slight  change  in  resonance,  extend- 
ing from  the  fourtJi  rib  to  the  area  of  liver  dullness. 

On  the  left  siile,  that  portion  of  the  heart  that  lies 
above  the  third  rib  cannot  he  detected  by  jiercnssion,  on 
account  of  the  thickness  of  the  pulmonary  tissue  and  its 
clofie  proximity  to  the  sternum.  At  the  lower  level  of 
the  third  rib,  close  to  the  sternum,  the  deep  cardiac 
dullness  is  detected.  The  line  of  dullness  extends  in 
a  curved  line  acrosa  the  tliird  intercostal  space  to 
17 
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the  midflle  of  the  fourth  rib,  31/^  tn  4  inches  from 
the  mid-stemiim  and  just  inside  the  nijijile  line.  Yroin 
tliis  ptiint  it  runs  almost  vertically  downward  to  the 
sixth  rib,  just  inside  the  nipple  line.  When  the  heart 
and  stnietnres  e^ntaiued  within  the  mediastinum  are 
normal,  thcv  dn  not  inflnrnee  to  any  appreciable  degree 
flic  n-soiiiiTii-c  n(  the  st<'r7inm.      (Eig.  22.) 

The  Area  of  Cftrdiac  natneaa. — That  portion  of  thp 
heart  that  !ii>w  in  din.rt  I'nntact  with  the  chest  walls  givos 
a  perfectly  fiat  sound  ou  i)ere«ssioii,  and  corresponds 
in  outline  to  the  anterior  margin  of  the  left  lung.  The 
resonance  of  the  sternum  prevents  that  jiortion  of  the 
heart  that  lies  between  the  anterior  edge  of  the  right 
lung  and  the  left  eflge  of  the  sternum  being  detected  by 
percussion.  The  thin  lingula  pulmnnalia  that  elvers 
the  apex  of  the  lung  does  not  modify  the  flat  percussion 
note.      (Fig.  21.) 

The  normal  area  of  cardiac  flatness  is  somewhat 
quadrangular  in  shape.  The  right  border  ext^mds  alonj; 
the  left  edge  of  the  st^Tiinm,  fivim  the  iipiJcr  Oflge  of 
the  fourth  rib  and  along  the  liorder  of  the  sixth  rib, 
where  it  merges  int«  the  hepatic  flatne.'W. 

The  npper  borders  nm  diagonally  across  the  fourth 
rill  for  nlHiut  two  inches,  and  then  vertically  down^vard 
to  the  sixth  rib.  Accurate  mapping  ont  of  the  borders 
of  cardiac  dullness  and  flatness  being  very  difficult,  some 
authors  have  recommended  that  the  area  of  cardiac  flat- 
ness be  estimated  in  two  directions  only. 

(1)  The  vertical  line.  Percussion  is  made  along  the 
para-stemal  line,  one  inch  to  the  left  of  tlie  sternum, 
and  the  following  varieties  of  resonance  are  not**d  fm 
percussion  over  the  normal  lieart:  (a)  From  the 
clavicle  to  the  upper  border  of  the  third  rib  full  pul- 
monary resonance  is  detect.ed.  (b)  From  the  third  rib 
there  is  a  gradual  diminution  of  rpsfinance  and  a  height- 
ening of  piHi  (cardiac  dnllnesa),  until  at  the  upper 
liorder  of  the  fourth  rib  there  is  aliaolute  loss  of  reso- 
nance (cardiac  flatness),     (c)  From  the  upper  border 
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of  the  fourth  rib  the  sound  ia  flat,  and  merges,  below  the 
sixth  rib,  into  that  of  the  liver.  Over  tliis  normal  flat 
area  very  forcible  percussion  may  detect  a  deep-seated, 
tympanitic  resonance  when  distension  of  the  stomach  or 
intestines  is  present, 

(2)  Transverse  line.  Percussion  is  made  along  a 
line  which  corresponds  to  the  upper  edge  of  the  fourtli 
rib  on  the  left  side.  The  sound  is  flat  for  2  to  2yo 
inches  from  the  edge  of  the  sternum,  when  it  merges 
gradually  into  dullness,  which  terminates  just  inside  the 
nipple  line. 

Numerous  modifications  of  the  ordinary  method  of 
perciission  by  tlie  finger  have  been  devised  in  order  to 
increase  the  ability  to  outline  the  heart.  The  moRt 
important  are:  (a)  Auscultatory  pereussion  (page 
9-1)  and  (h)  plossimctrie  [Mrcussion  op  Sanson's  method. 
Instead  of  the  finger,  a  plcximotcr  of  vulcanite  is  used. 
This  pleximetcr  consists  of  two  thin,  flat,  oblong  plates, 
one  1x1/^  inch,  the  other  •%.  x  %  inch,  joined  in  the 
middle  by  a  central  square  column  1^  inches  high.  It 
is  closely  held  to  the  ■chest  wall  by  the  index  and  middle 
fingers  of  the  left  hand,  placed  on  either  side  of  the 
vertical  column,  "The  observer  commences  by  apply- 
ing the  pleximeter  with  its  long  diameter  parallel  to  tlie 
sternum,  about  midway  between  the  axilla  and  the  right 
sternal  border,  percussion  being  made  upon  the  summit 
of  the  column  by  one  or  two  fingers  (jf  the  right  hand, 
the  strokes  from  the  wrist  being  sharp  and  decisive, 
though  not  necessarily  forcible.  This  procedure  in  the 
normal  conditions  elicits  the  normal  thoracic  vibrations. 
The  pleximeter  is  then  approaclied  nearer  and  nearer- — ■ 
always  in  parallel  linos — to  the  sternum,  until  the  line 
is  reached  where  the  vibrations  are  sensibly  modified. 
By  slightly  inclining  the  plesimetor  so  that  the  vibra- 
tions come  fnjni  its  left  etlge,  there  is  practically  a  line 
of  aurfaee  without  noticeable  breadth.  The  point  at 
wliich  the  resouaiiei"  is  modified  is  marked.  By  repes* 
ing  the  process  just  described  at  higher  and  lower  1^ 
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and  iiiiitiiig  tlie  marks,  the  obarrvpr  dpliiicates  the  arpa 
on  the  right  skte  of  the  outer  border  ni  the  heart  dull- 
ness. In  like  manner,  by  percussing  from  above  down- 
ward, with  the  long  diameter  horizontal  instead  of 
vertical,  the  upper  limit  of  the  liver,  as  imlieated  bj^  an 
area  of  modified  vibrations,  is  arrived  at." 

lu  pereiissing  on  the  left  side  of  the  chest,  tbo  observer 
begins  at  the  left  of  the  second  rib,  2  or  3  inches  to  the 
loft  of  the  sternal  l)or<ler,  and  approaches  to  tlie  right 
nntil  the  line  of  modified  vibration  is  arrive<I  at,  wliicli 
will  bo  nearly  parallel  with  that  obtained  on  the  right 
side. 

Percussion  is  made  at  different  levels,  as  on  the  riglit 
side,  until  the  heart  is  outlined. 

By  this  method  not  only  is  tbo  ontor  border  of  the 
heart  noted  by  the  ear,  but  also  detected  Ity  difference 
in  vibrations,  as  felt  by  the  finger  resting  on  the  lower 
plate.  A  certain  amount  of  cxperienc«  is  needed  in 
order  to  nbtaiii  tlif  b('.'^t  rcsiilt.s  by  this  niethnd. 

Conditions  Modifying  the  Normal  Areas  of  Cardiac  Flat- 
ness and  Dnlhiess.  - — ilnlli  arcus  may  be  propurtionately 
increased  or  dimiuitthed,  or  the  dimensions  of  one  may 
be  altered  at  the  expense  of  the  other. 

NoKMA.1,  Vabiations. — The  size  and  location  of  the 
percussion  areas  are  influenced  (a)  by  the  age  of  the 
individual;  (b)  by  the  posture  of  the  patient;  (c)  by 
the  condition  of  the  Inngs  according  to  forcible  inspira- 
tion and  expiration;  (d)  by  the  position  of  the  heart 
due  to  elevation  or  depression  of  the  diiipbragra. 

In  children  tlie  heart  is  relatively  larger  than  in 
adults,  and  lies  higher  in  the  thorax,  while  the  greater 
elasticity  of  the  lungs  and  flexibility  of  the  bony  thorax 
causes  a  much  larger  portion  of  the  heart  to  fee  un- 
covorod  by  lung  tissue  and  in  closer  contact  with  the 
chest  wall.  In  children,  during  full  inspirntion,  the 
area  of  cardiac  dullness  is  relatively  increasoil,  while 
that  of  flatness  is  diminished ;  and  the  reverse  coii<lif:iou 
obtains  dnring  shallow  breathing  and  full  expiration. 
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The  elasticity  o£  the  stt'riiniii  and  custal  cartilages  per- 
mits diilineas  tit  ho  dotiPCted  at  tht!  rif^ht  hurder  iif  the 
sternum.  The  npixir  border  of  cardiac  duUnesa  reaches 
the  middle  of  the  second  intercostal  apace  in  the  para- 
sternal line,  and  the  outer  left  border  to  the  nipple  line 
at  tlio  third  interspace.  At  the  lower  border  of  the 
fonrtli  rib  it  extends  a  quarter  to  a  half  indi  beyond  the 
niyijile  line.  The  shape  of  the  area  of  cardiac  dullness 
is  somewhat  seuiicircnlar,  witli  the  convexity  upward. 
The  area  of  absolute  flatness  in  children  is  also  increased 
ill  extent  and  raised  by  the  width  of  an  iuterspace.  The 
right  border  is  close  to  the  left  sternal  margin;  the 
upper  line  is  in  the  tliird  interspace,  and  extends  alnioat 
Ktraight  aerose  to  tJje  upper  border  of  the  third  rib,  close 
to  the  mammary  line.  The  left  border  is  uanally  just 
within  this  line,  and  extends  to  tlie  lower  edge  of  the 
fifth  rib. 

It  is  necessary  to  hear  in  mind  the  variations  in  the 
cardiac  percussion  area  that  otscur  in  children,  as  they 
have  an  im])ortant  bearing  tin  the  diagnosis  of  effusions 
into  the  pericardium. 

In  old  age  the  areas  are  smaller  and  lower  in  position. 
In  the  left  para-stemal  line,  the  npper  limit  of  dullness 
is  about  the  lower  border  of  the  fourth  rib,  and  of  tliit- 
ness  about  tlie  middle  of  the  fifth  rib.  The  left  border 
is  also  nearer  the  median  Hue. 

The  position  of  the  patient  altera  in  a  slight  degree 
the  percussion  areas.  They  are  the  same  whether  the 
[lutient  is  lying  on  the  hack  or  in  the  upright  position. 
Wben  lying  on  the  right  aide,  the  area  of  flatness  to  the 
left  of  the  st^rnmn  diminishes  or  disiipjrears  entirely. 
A  smaller  area  of  flatnees  may  be  detected  just  to  the 
right  edge  of  the  sternum,  in  the  third  interspace. 
When  lying  on  the  left  side,  the  area  of  flatness  is 
increased,  the  left  border  being  carried  nearly  to  the 
mammary  line. 

Influence  of  the  Soft  Farts. — The  eifect  of  the  soft  parts 
on  the  reciunauce  iroui  the  thorax  Las  already  been  oon- 
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siJorfid.  When  the  thorax  ia  thickly  covered, 
impossible  to  acctu-atcly  outline  the  area  of  cardiac  flat- 
ness, that  obtained  by  liglit  percussion  being  generally 
carried  too  far  to  the  left. 

Influence  of  Uie  Eany  Thorax. — The  elasticity  of  the 
bony  tliorax  also  exerts  an  influence  on  the  percussion 
areas.  As  before  explained,  the  highly  elastic  thorax 
of  the  child  will  give  a  much  more  accurate  outline  of 
the  heart  than  the  rigid  and  more  resonant  thorax  of  the 
adult. 

Influence  of  the  Lung  &nd  Pleura.  —  As  the  area  of 
fardiac  Hiitnesa  corrCHjionds  to  that  portion  of  tho  heart 
that  is  uncovered  by  lung  tissues  and  the  area  of  rela- 
tive dullness  to  the  part  covered  by  a  thin  layer, 
both  areas  will  be  increased,  or  diminished  l>y  changes 
occurring  in  tho  liiug  or  pleura.  The  normal  varia- 
tions in  size  occur,  as  has  already  been  mentioned, 
during  the  ordinary  acts  of  respiration,  EniargemeTit 
of  the  lung,  as  occurs  in  general  emphyaema,  causes  a 
smaller  part  of  the  heart  to  be  in  contact  with  the  cheat 
wall,  increases  the  thickness  of  the  layer  of  lung  cover- 
ing the  heart,  and  displaces  the  heart  downwar<J 
and  toward  the  median  line.  These  changes  cause  the 
area  of  cardiac  flatness  to  be  diminished  or  absent.  As 
emphysema  is  usually  att^mded  with  hypertrophy  and 
dilatation  of  the  right  side  of  the  heart,  the  areas  of 
percussion  dullness  and  flatness  do  not  correspond  to  the 
size  of  the  heart,  so  that  a  normal  area  of  cardiac  flat- 
ness, occurring  with  other  physical  signs  of  emphysema, 
ia  always  indicative  of  a  marked  right-sided  cardiac 
hyi>crtrophy  and  dilatation.  In  compensatory  emphy- 
sema of  the  left  lung,  both  cardiac  dullness  and  flatness 
to  the  left  of  the  sternum  may  be  diminished  or  absent. 
When  the  heart  ia  displaced  to  the  right,  an  area  of 
varying  dullness  may  he  detected  to  the  right  of  the 
sternum.  In  compensatory  emphysema  of  the  right 
side,  pulmonary  resonance  extends  to  '.he  left  of  the 
sternum,  and  the  riglit  border  of  cardiac  flatnesa  is 
luovvd  further  from  the  left  sternal  niargii 
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The  area  of  cardiac  flatness  may  be  enlarged 
directions  by  retraction  or  consolidatiou  of  thc-M 
anterior  l)ordcr  of  the  lung,  or  thickening  iif  the  pleura..! 
Retraction  of  the  anterior  border  of  the  left  lung,  by! 
iineuvering  tlie  heart,  increases  the  area  of  flatue 
tiie  expense  of  that  of  dullness,  the  shape  of  tlio  area  of'l 
flatness  corresponding  to  changes  in  tiie  lung  and  | 
secondary  displacement  of  tlio  heart. 

\Vhen  the  anterior  border  of  the  rijflit  hin^  is  I 
retracted,  cardiac  dullnpsa  may  bo  detreteci  to  the  right  J 
uf  the  sternum.  When  the  heart  ia  displaced  to  thsf 
right,  the  degree  of  dullness  will  depend  upon  tlie  extenfrJ 
to  which  the  heart  is  in  close  contact  with  the  cheat  wall^ 

Increase  in  the  area  of  flatness  over  the  pneeordia^ 
may  be  due  to  cJiaiiges  in  the  pleura  or  to  consolidatioib, 
of  that  portion  of  the  lung  overlying  and  surroundings 
the  heart. 

It  is  impossible  by  percussion  alone  to  determine  J 
where  cardiac  flatness  ceases  and  that  due  to  piilmouary-j 
or  pleural  change  begins. 

Effusion  into  eitlicr  pleural  investment  may  causal 
some  culargenipnt  of  the  cardiac  area  of  flatness. 

Inflnence  of  Clianges  in  the  Fericardium. — Changes  in  th^  I 
[icrii'iirdimii  iiicrciiscs  llic  iirra  of  flatness  either  by  1 
causing  liyiN'rtnp|ilL_v  of  Uic  hciirt  ( iiillicsive  pericarditis)'  F 
or  distension  of  tiie  sac  (effusion).  Fluid  in  the  peri-.-i 
cardiura,  collecting  in  the  most  dependent  portion  of  1 
the  sac,  causes  (a)  increase  in  the  transverse  diameter  I 
of  flatness  and  marked  dnlhiess  to  the  right  of  thai 
sternum,  heginuiiig  in  the  fifth  interspace  on  the  right  I 
side.  On  the  loft  side  the  flatness  cxtciida  upward  and! 
toward  the  nipple  line.  .As  the  fluid  increases  in  I 
amount  the  shape  of  the  area  of  flatness  over  the  pnccor'  1 
dia  becomes  more  triangidar,  with  a  hroad  l>ase  below  I 
and  hhmt  apex  alwve.  The  amount  of  fluid  detenninee  I 
the  sizfi  and  sbajxi  of  the  triangle,  and  causes  the  area  of'l 
deep-seated  dullness  to  Ijc  replaced  by  flatness,  sur«J 
rounded  by  a  zone  of  t,yinpanitic  pulmonary  resonance*B 
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The  resonance  over  the  Btermini  is  aiKO  oliunged  when 
the  fluid  in  the  pericardium  excrta  prt'ssiire  on  it. 
Pii('niiio-]H'ri(-nnliiiiii  ('niifjefl  the  cardiac  flatness  to  be 
n'|)hii'i'd  hy  ii  li)\v-])ilrtird  t,viii]ianitic  reaoiianpG. 

Influence  of  Cardiac  Changes, — -Increase  iu  the  size  of 
tlic  heart,  wiiclhcr  due  tu  hvpertrtipli.y  or  dilatation,  or 
both,  increases  the  area  of  cardiac  dullness  to  a  much 
greater  degree  than  that  of  ahsuhite  flatiieaa,  which,  as 
before  shown,  is  geueraily  increased  by  canses  external 
to  the  heart. 

The  size  and  shajie  of  the  increase  in  cardiac  diilliicss, 
or  flatness  due  to  cardiac  hy[)eftrophy  and  dilatation. 
cary  iiccurding  aa  the  right  or  left  side  is  atlccted. 
IIypcrtrii|)liy  of  the  left  ventricle  causes  the  h.'ft  liorder 
ijf  Imtli  dullness  and  flatness  to  be  moved  t^o  the  left  ami 
sliffhtly  downward.  The  upper  border  remains  fairly 
constant,  while  the  right  border  is  unchanged.  The 
area  of  dullness  over  the  apex  is  pointed.  When  dilat-i- 
tion  and  hypertrophy  are  associated,  the  area  of  flatneBs 
la  more  quadrangular;  the  transverse  diameter  at 
the  level  of  the  fourth  rib  is  increased  by  extension 
toward  the  left,  and  the  outline  ever  the  ai>ex  is  rounclotl. 
In  extreme  dilatation  and  hypertrophy  of  the  left  heart, 
as  occurs  in  insufficiency  of  the  aortic  valves,  the  left 
border  of  flatness  may  reach  the  anterior  axillary  line, 
and  dullness  tlie  mid-axillary  line. 

In  hypertrophy  or  dilatation  of  the  right  aide,  when 
the  ventricle  alone  is  involved,  the  upper  border  of  flat- 
ness at  the  level  of  the  fourth  rib  slmws  no  niai'koi! 
increase.  The  lower  left  border  is  carried  slightly  out- 
ward, and  the  right  border  remains  at  the  left  margin 
of  the  sternum. 

When  dilatation  and  hypertrophy  affect  Iwtth  ventricle 
and  auricle,  the  dullueaa  may  be  detecti'd  beyond  the 
right  border  of  the  sternum  aa  high  as  the  f<mrth  costal 
cartilage.  Dilatation  and  hypertrophy  of  the  right  hoart 
may  cause  slight  cliange  in  the  sternal  resonance,  but 
not  to  the  same  degree  as  pericardial  effusion,  aneiiriatn. 
""pjuediastiual  tumors.  ^^^~ 
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Percussion  of  the  Aorta. — The  great  vessels  normally 
give  very  slight  and  hardly  perceptible  dullness  in  the 
second  interspaces.  Wlien  any  dullness  is  detected,  it  is 
most  marked  on  the  right  side  and  is  rounded  in  outline. 
Increase  of  this  area  is  generally  due  to  aneurismal 
dilatation  of  the  aorta,  although  mediastinal  new 
growths  can  cause  it. 
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AUSCULTATION. 


Auscultation  of  the  heart  furnishes  information 
concerning  the  normal  cardiac  sounds,  their  relative  (a) 
rhythm,  (b)  character  or  quality,  (c)  points  at  which 
they  are  most  distinctly  heard  (maximum  intensity), 
(d)  areas  over  which  they  are  audible  (areas  of  dif- 
fusion), (e)  variations  and  modifications,  both  normal 
and  abnormal;  (f)  abnormal  or  adventitious  sounds 
(murmurs,  frictions),  etc.,  and  the  degree  to  which  they 
replace  the  normal  cardiac  sounds. 

Auscultation  should  always  follow  inspection,  palpa- 
tion and  percussion,  as  the  data  obtained  by  these 
methods  are  differentiated  and  enlarged  by  tliose 
detected  by  auscultation,  while  at  the  same  time  they 
correct  and  define  variations  in  the  normal  sounds  and 
the  significance  of  adventitious  sounds. 

Methods  of  Examination. — Both  the  mediate  and  the 
immediate  methods  of  auscultation  are  employed,  each 
having  its  proper  field. 

By  mediate  auscultation,  with  the  ear  applied  directly 
to  the  chest,  the  observer  hears  not  only  the  sounds  of 
the  heart,  but  he  also  notes  the  impulse  and  other  tactile 
sensations,  and  is  thus  able  to  gauge  more  accurately 
the  period  of  the  cardiac  cycle  at  which  both  normal  and 
abnormal  sounds  occur. 

Immediate  auscultation,  employing  a  stethoscope,  in 
addition  to  the  advantages  noted  under  Auscultation  of 
the  Lung,  is  esjx^cially  valuable  in  the  examination 
of  the  heart,  as  it  (a)  limits  the  sound  heard  to  that 
jwrtion  of  the  chest  wall  covered  by  the  thoracic  end 
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of  the  stetlioscope.  This  is  very  important,  as  the 
cardiac  orifices  are  situated  close  to  each  other,  and 
it  is  necessary  to  determine  where  both  uorioal  afid 
adventitious  sounds  are  heard  with  ttio  greatest  inten- 
sity ;  while  with  tho  ear  alone  we  arc  apt  to  include 
more  than  one  valve  area  in  the  scope  of  the  exani" 
tion.  (b)  It  cuts  off  external  somitls.  (c)  It  intenei-'] 
fip8  some  of  the  sounds  produced  in  the  heart,  especiallrj 
those  due  to  valve  action  and  murmurs. 

In  selecting  a  stethoscope,  the  following  points  shouldj 
be  observed : 

The  binanral  forms  are  mostly  used.  The  advan»l 
tages  of  the  rigid  ones  over  those  made  with  fiexiblel 
tubes  are  increased  power  of  conduction  aud  convey-  T 
ance  of  cardiac  impulse,  as  well  as  sound.  The  dis^l 
advantages  are  a  certain  resouiitinf;  effect,  which'l 
increases  the  intensity  and  may  change  the  character  of  I 
the  higher- pitched  valve  sounds  am!  murmurs.  Ie  I 
order  that  the  stethoscope  Im"  a  good  dMuluctor  of  sound,  I 
whether  rigid  or  made  of  flexible  (rubber)  parts,  the  I 
interior  should  be  absolutely  smootli-  The  thoracic  end  _ 
of  the  stethoscope  should  be  small,  so  as  to  fit  closely  to 
the  surface  of  the  chest  and  also  limit  the  field  of  exami- 
nation to  a  small  area.  The  eai'  pieces  should  fit  the  ear 
without  producing  pain  or  discomfort.  TJaually  too 
small  ear  pieces  are  selected,  which  ])enetrate  too  deeply  j 
into  the  canal.  The  ear  pieces  should  merely  close  upl 
the  wider  portion  of  the  orifice.  The  spring  holding! 
the  ear  pieces  in  place  should  not  he  too  stiff,  aud  whera  ■ 
the  instrument  has  to  be  used  for  long  periods  of  time  I 
eadi  day  a  form  of  stethoscope  should  ho  used  in  which  I 
tlie  pressure  of  the  spring  can  be  regulated. 

The  examination  should  be  made  mcthodicaliy,  and 
those  portions  of  the  heart  should  be  first  examined 
where  the  cardiac  sounds  are  most  distinct,  both  as  to 
intensity  and  their  relation  to  the  ventricular  systole. 

Normal  Cardiac  Sounds. — Two  soiuids  are  [u-oduced  by 
cardiac  action,  each  liaviug  a  detiuite  relation  to  the 
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phase  of  cardiac  cycle  and  differing  in  time,  character, 
position  of  maxiranm  intensity  and  area  of  diffusion. 

First  Bound. — Tlic  first  Bciiind  of  tlie  heart  corre- 
ajMuds  to  the  ventricular  systole,  closure  of  the  niiLral 
and  tricusjiid  valves  and  opening  of  the  aortic  and  pul- 
monary valves,  with  forcing  of  tlie  blood  stream  from 
the  right  and  left  ventricular  cavities  into  the  pul- 
monary artery  and  aorta.  The  first  soimd  of  tlie  heart 
is  a  prolonged,  low-pitched,  dull  sound,  which  has  some 
resemhlancc  to  tlie  sound  niado  in  flie  pronunciation  of 
the  syllable  "lubb." 

The  cause  of  the  first  sound  of  the  heart  is  still  a 
matter  of  dispute.  Numerous  theories  have  Iteen 
ailvanced,  \mi  no  one  of  them  has  been  universally 
adopted.  The  consensus  of  opinion  is  that  the  fii-st 
sound  of  the  heart  is  comptised  of  two  elements:  (a) 
The  muscular  element,  due  to  the  contraction  of  the 
cardiac  mnsutc  and  its  impact  on  the  cliest  wall,  giving 
the  prolonged,  dull,  low-pitc^lied  quality.  (b)  The 
valvo  element,  due  to  the  closure  of  the  mitral  and  tri- 
cuspid valves  and  stretching  of  the  chordse  tendinwe  and 
papillary  muscle,  eauaes  the  shoi-t,  sharp  and  high- 
pitched  quality.  As  will  he  explained  under  Modifica- 
tions of  Normal  Sounds,  the  first  soimd  will  vary  accord- 
ing as  one  or  the  other  of  tlieae  elements  predominates. 

The  first  sound  of  the  heart  is  heard  most  distinctly 
at  the  region  of  the  apes.  At  this  point  both  muscular 
and  valve  elements  are  present.  The  muscular  element 
predominates,  because  at  tJie  time  it  is  heard  the  rigidly- 
contracting  apex  of  the  heart  strikes  the  chest  wall  and 
is  momentarily  hold  in  contact  with  it,  conveying  tlie 
vibrations  to  the  thorax. 

Spcond  Sound. — The  second  sound  nf  the  heart  corro- 
8j»onds  to  the  elosuri!  of  the  aortic  and  pulmonary  valves. 
It  is  shorter,  sharjipr  and  higher  pit^rhed  than  the  first 
sound  of  the  heart,  Wing  somewhat  simihir  to  tJie  sound 
]troduced  by  the  jironunciation  of  the  syllable  "dubb," 
It  IB  composed  of  one  element  only,  tlie  valve  souud, 
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wtich  ia  short,  teiiae  and  snapping,  anil  may  !«  "very 
liiaely  imitated  by  stretehing  witL  more  or  less  sudden- 
ness a  piece  of  cloth  or  a  moistened  membrane." 
(Sanson.) 

The  second  sound  of  tJie  heart,  being  composed 
entirely  of  the  aounda  uia<le  by  the  closure  of  the  aortic 
and  pulmonary  valves,  is  hoard  most  distinctly  over  the^ 
base  of  the  heart. 


In  a  hmrt  licat1ai{  ncTFnty'twu  1 
entire  (Ardiac  cycile  Ha  fH]CMp>'iiiffHt>oi' 
diinLUoii  of  tbe  syHtolc  of  the  vontridi 
VMitrleIr,  or  the  "  pnasive  Interyol,"  a 

Onlr  one  "pnuKt"  fs  nmrkBii  he 


[iiinuto.  PoElpr  eatiDiates  each 
,  nr  which  0,a  sec.  represenlB  the 
the  dtuEole  of  Xtath  uuHL'le  and 
■-  the  aynEole  of  tlie  aiirlele. 
Umea  c»netl  the  "hmK  |>n>ue;  " 
ndlcntod  In  the  diagram  hy  Ihs 
<iind. 


Valve  Area,s. — Listening  over  certain  portions  of  the 
chest,  the  first  and  second  sounds  are  heard  with  vary- 
ing int^'nsit.y  and  clearness,  and  it  is  possible  to  a]>prp- 
ciate  the  sounds  made  at  the  different  valves.  The 
areas  at  which  the  valve  sounds  are  best  heard  are  called 
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valve  aroaa,  and  arc  named  aecording  to  the  valve 
whence  tlie  sound  proceeds — aortic  area,  pulmonary 
area,  tricuspid  area  and  mitral  area.  Tlie  areas  do  not 
correspond  to  the  anatomical  situation  of  the  valvea,  but 
to  points  on  the  surface  of  tlie  chest,  to  which  the  vibra- 
tions made  at  the  valves  are  conducted  with  the  greatest 
intensity.     (Fig-  4.'».) 


tbeiiirlit 


The  Mitral  Area.— The  valvular  element  of  the  first 
soiuiil,  hciird  at  the  fifth  intercostal  apace,  is  tliat  pn> 
duccil  hy  the  mitral  valve,  Tlie  location  of  the 
mitral  area  ilues  not  corresjMmd  with  the  anatomical  site 
of  this  valve,  whicli  is.'-ituated  hehind  the  left  half  of  the 
sterinirn,  op[>osito  the  insertion  of  the  third  left  costal 
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cartilage.     The  eondiictidii  nf  the  vibratimis  made  at 

itral  valve  to  the  apex  is  tlirongli  tlie  tense  clinrdie   | 
tciidinca'  and  papillary  miisele,  and  tlie  ventricular  walL   , 

The  TrlcuBpid  Area. — The    sound    ina{le    at    the    trl-  i 
cuspid  valve  is  heard  over  the  lower  eud  of  the  sternum. 
Conduction  of  the  sound  from  seat  of  production  t 
lower  end  of  the  sternum  is  due  to  convevance  by  the  I 
chordae  tendinea?  and  papillary  muscle  on  the  right  side 
to  that  jwrtion  of  tlie  rigjit  ventricular  wall  which  is  in 
close  contact  with  the  lower  left  eilge  of  the  .ttemum. 

The  Aortic  Area  is   in  the  second   right   intercostal   I 
space,  close  to  the  sternum, and  the  second  right  cartilage  - 
has  been  called  the  "aortic  cartilage."    The  aortic  valve  ' 
is  situated  lower  than  tliia  area,  being  behind  the  left 
half  of  the  sternnm  ta  the  left  of  the  right  third  inter- 
space.    The  vibrations  made  at  the  aortic  orifice  are  , 
conveyed  to  the  aortic  area  through  the  tense  walls  of  the 
aorta,  which  at  this  iwint  come  closely  in  contact  with 
the  chest  wall. 

The  Fulmotilc  Area  is  at  the  second  left  intercostal 
apace,  close  to  the  sternum,  and  corresivmds  more  nearly 
than  do  the  other  areas  to  the  anatomical  site  of  the 
valve,  which  is  slightly  lower  under  the  third  intercostal 
cartilage,  extending  slightly  into  the  second  iutorapace. 

Modifications  of  the  Oardlac  Sounds.  —  The  cardiac 
sounds  maybe  modified  (a)  in  inteuuity,  which  may  be 
increased  or  diminished,  and  fb)  in  rhythm,  which  con- 
cerns the  diu-atioii  of  the  pause  which  separates  the 
sounds. 

(a)  Changes  in  Intknsity. — This  may  involve  both 
sounds  in  nearly  equal  proportions,  or  it  may  affect  only 
one  souni!.  Normally,  the  intensity  nf  the  first  and 
secnnd  sounds  of  the  heart  Ix'ar  a  <]('tinitt'  rolntion  to 
each  other.  Tlie  intensity  of  the  sound.'*  iniiv  Ik>  rela- 
tively increased  or  diminished  witlioiit  indicating  any 
pathological  change  in  the  heart,  as  the  intensity  is 
largely  dependent  upon  the  ih'gree  of  endocardial  and 
blood  pressure.     The  increase  or  diminution  atTecting 
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botli  smindB  should  always  ha  oonaiderpd  in  conin^-rtion 
witli  tlic  tensinn  and  coinprea3il)ility  of  the  pulse. 

The  cardiac  sounds  vary  normally  within  certain 
limits.  In  the  yonng  the  first  sonnd  is  shorter,  higher 
pitclied  and  more  ringing  in  character,  with  a  greater 
prominence  of  the  valvular  element  than  in  the  adult; 
while  the  second  sound,  heard  over  the  pnhnonic  arna, 
is  louder  than  the  aortic.  After  middle  life  the  first 
sonnd  is  dniler,  more  prolonged  and  lower  pitched,  the 
mitral  and  tricuspid  elements  being  relatively  lesa 
pniminent,  while  the  aortic  aotind  Iwcomea  more  aceen- 
tnat^'d  and  is  lender  tlian  that  heard  in  the  pulmonic 
area. 

In  adult  life  the  first  sonnd  varies  greatly.  "In  thin, 
nervous  people  the  first  sound  ia  high  pitched,  short  and 
more  ringing  in  character.  In  the  robust  and  vigortms 
it  is  low  pitched,  prolonged  and  rumbling,  while  in  thp 
fat  and  indolent  it  ia  indistinct  and  short." 

The  cardiac  sounds  are  modified  (1)  by  those  condi- 
tions which  increase  or  diminish  the  conduction  of  the 
soimds  to  the  surface,  as  (a)  thiclcncsB  or  thinness  of  the 
soft  parts,  (b)  condition  of  the  bony  thorax,  (c)  elinngps 
in  the  lung  and  pleura,  (d)  cimnges  in  the  pericardium ; 
(2)  by  changes  in  the  circulatory  aystem. 

Increask  in  Intensity. — Both  sounds  of  the  heart 
are  increa.'ted  in  intensity  (a)  when  the  thoPas  is  thinly 
covered  by  soft  parts;  ('&)  when  the  bony  thorax  is 
fiesible  and  readily  thrown  into  vibration;  (c)  when, 
thivnugh  changes  in  the  pleura  or  lungs,  the  heart  itt 
uncovered  to  a  greater  extent  than  normal ;  (d)  when 
the  pulmonary  tissue  that  normally  covers  the  lieart  ia 
rendered  more  homogeneous  by  consolidation  and  tlie 
cardiac  sounds  are  conveyed  to  the  surface  with  a 
yteculiar  distinctness,  the  valvular  element  being  eaiic- 
cinlly  pntminent.  Cavities  with  t^mse  walls  and 
pnei  lino- thorax  also  cjiuse  increased  conduction  of  the 
nonnal  heart  anunde.  (i-)  Adherent  pericardium 
causes  increase  in  the  cardiac  sounds,  due  both    to 
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mere  a  96  of  power  of  con  duct  iou  and  to  sct^iin  clary 
diaiiges  mJiiced  in  the  heart  muscle. 

Increase  in  intensity  may  be  due  to  conditiuna  of  the 
eirculfltory  system. 

First  Sound. — The  intensity  of  the  first  sound  may  be 
iiicreased  both  in  the  muscular  and  valvular  clemoiits  or 
only  in  one.  In  cardiac  overaction,  and  asaociateil  with 
Ivvr  tension  in  the  blood-vessels,  as  oeoura  in  fevers, 
pliysiea!  exertion,  mental  and  emotional  excitement  and 
in  Grave's  diaeast',  tlie  first  sound  is  high  pitched  and 
short,  and  the  valve  element  is  most  marked.  When 
cardiac  hypertrophy  is  present  (compensating),  and 
when  cardiac  overaction  is  associated  with  high  tension 
in  the  blood-vessels,  tlie  muscular  element  predominates 
and  the  sound  is  dull,  prolonged  and  booming.  Wlien 
cardiac  hyiiertropby  ceases  to  bo  compensating,  tlie  first 
w<iUTid,  although  more  intense  tlian  normal,  becomes 
shni-t,  sharp  and  "flapping,"  the  valvular  element  being 
most  jironouneed. 

iS'L'i-ofid  Souiul. — Increase  in  intensity  of  the  second 
sound  of  the  heart  may  be  due  to  tbe  accentuation  of 
both  uoi'tic  and  pulmonic  aoimds,  or  it  may  bo  limited 
to  one  sound. 

Accentuation  of  the  Aortic  Sound. — ^Accentuation  of 
UiG  aortic  sound  is  usually  dciwndent  upon  increased 
pressure  within  tlie  aorta,  whieh  causes  the  valves  to 
close  with  greater  tension  and  suddenness  than  noi-- 
mally.  The  increased  pressure  within  the  aortJi  may  be 
transient,  as  when  due  to  increased  cardiac  action  or  to 
obstruction  to  tho  flow  of  bltHjd  from  the  arteries  and 
capillaries,  as  spasm  from  chilling  of  the  surface,  nerv- 
oua  shocks,  etc. ;  or  it  may  be  permanent,  as  occurs  in 
cardiac  liyi>ertropby  with  dilatation  and  in  arterial 
sclerosis,  kidney  disease,  ot«.  The  aortic  second  sound 
is  usually  accentuated  in  pregnancy,  btjcause  of  tlie 
marked  increase  in  blond  mass.  Accentuation  of  the 
aortic  second  wmnd  is  usually  associated  with  a  eorre- 
Hjumdiug  increase  in  the  intensity  of  the  first  somid. 
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This  relation  is  freiinontlv  JiHturlHid  by  tLe  tiHiseular 
po\v«r  of  the  hciart  licciJiiiinfj;  iiisiitBiucuit,  wht^ii  the 
second  soiiiid  becomes  accentuated  and  tlit!  fivat  auiiiid 
jfrows  progressively  weaker  and  feebler.  This  ussucia- 
tion  is  always  a  grave  symptom. 

As  the  aortic  sound  is  normally  weaker  than  the  pul- 
monic sound  until  middle  adult  life,  the  intensity  of 
tliese  twii  sounds  must  be  compared  in  order  to  detect 
cliaiifi^eB  in  the  normal  relative  intcnaity.  After  middle 
adnlt  life,  normally,  the  aortic  aoimd  apiiroachoa  nrnre 
nearly  that  of  the  pulmoni*^  and  tlie  latter  hocomea  more 
intense. 

Accentuation  of  the  Pulmonic  Sound.- — The  sound 
over  tlie  puliiKinic  area  is  accentuated  by  conditions 
whidi  raise  tlie  blood  pressure  in  tJie  pulmonary  artery, 
as  acute  and  chronic  congestion  of  tlie  lungs,  acute 
inflammatory  diseases,  aniemia,  and  obstructive  disejisea 
of  the  lungs  (emphysema,  fibroid  induration).  As  will 
be  shown  later,  increased  tension  in  the  pulmonary 
artery  is  associated  witli  corresponding  liypertrophj-  of 
the  right  ventricle.  When  eudo-veutricular  pressure 
the  right  ventricle  is  raised  above  a  certain  [Kiint,  insuffi- 
ciency of  the  tricus])id  valvo  occurs  (safety-vj "  ~ 
action),  and  tlierc  ensues  a  corresponding  diniim 
in  tlie  acoentuatitm  of  the  pulmonic  sound. 

Diminution  in  Intensity.— The  cardiac  sounds  ai«" 
diminished  in  intensity  by  (1)  those  conditions  which 
interfere  with  conduction  to  the  surface,  as  (a)  whoii 
the  thorax  is  thickly  covered  with  adipfise  tissue;  (b) 
wlien  the  Ijony  thorax  is  rigid ;  (c)  whi.'ti  tlie  heart  is 
Bcparuted  from  the  chest  wall  by  dietcinled  lung  tissue 
{t'm]iliysemji)  or  displaced  by  effusions  into  the  pleural 
cavity;  (d)  by  effusions  into  the  yjcricardium  and 
pneumo-porieardium.  In  these  conditions  the  character 
of  the  sounds  is  muffled  (2)  by  ehangtrs  in  the  huart 
itself. 

First  Sound. — The  intensity  of  tlie  first  sound  of  tlio 
heart  is  diminished  by  all  conditions  of  muscular  foeble- 
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itess,  lioth  relative,  as  wlien  liypertropliy  ia  uu  longer 
couipeiiaating,  and  attartliite,  as  degenerations  cif  tlio 
cardiac  luuaeie.  The  aouiid  iu  ttcse  conditiims  is  sliort, 
sharp,  and  the  booming  character  is  laekiiig  and  replaeed 
by  a  jjeculiar  "ilappiug"  quality,  de]ieudeut  upon  the 
valve  eloment. 

The  Second  Sound. — The  aortic  sound  is  diiniuislicd  1 
ill  intensity  by  (1)  conditions  which  cause  low  blood  ] 
pressure,  decre.aae  in  the  aortic  i-ecoil,  and  due  to 
(a)  feeble  heart  action ;  (h)  iniiierfect  or  alow  filling  of 
the  aorta,  as  occurs  in  aortic  stenosis,  mitral  stenosis 
and  mitral  regurgitation;  (c)  hisa  of  blood  mass  from 
hemorrhage,  diarrhoea,  et«.,  (d)  or  increased  rapidity  of 
flow  from  the  arteries  and  ca[)illaries.  (2)  Changes  in 
the  valves  themselves,  dimiiiiehing  their  elasticity,  as 
in  endocarditis. 

The  pulmonic  souiul  varies  within  much  narrower 
limits  tJian  does  the  aortic,  aa  the  preaaure  within  tlie 
pnlmmiary  artery  is  more  uniform.  Marked  tliminu- 
tion  in  tJie  pulmonic  8ee.ond  sound  is  generally  indiuative 
of  failure  of  the  right  ventricle. 

Changes  in  Ruyticm. — Tlie  rhythm  of  tho  heart 
luay  be  disturbed  by  alterations  in  (1)  the  relative  time 
of  the  pause.  W\\pu  the  lieiirt  beat  is  increased  iu  fre- 
quency, in  pro]x>rtioii  to  the  rate  of  the  heart,  there  is  a 
cori'esponding  shortening  of  the  pause  lietweon  the 
second  and  first  sounds  of  the  heart  (diastole),  but  this 
is  never  sufficiently  marked  to  disturb  the  normal 
rhythm. 

(S)  In  embryo-cardia,  in  which  the  two  sounds  fidlow 
each  other  at  Mjual  intervals,  giving  the  jjeculiar  tick- 
tack  charauter  of  tho  ftctal  heart.  This  condition  is 
generally  indicative  of  profound  muscular  weakness, 
and  occurs  in  tho  terminal  stage  of  cardiac  disease  and 
impending  cardiac  failure  in  typhoid  and  other  aciife 
disease*!.  It  is  an  esjxvially  grave  s^Tiiptorn  in  typhoid 
and  in  Grave's  disease, 

(^}  Canler  or  Oallop  llhtfihih. — ^la  tUia  oonditiou 
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three  soiiiids  of  tlie  heart  are  noted.  The  three  sounds 
may  be  equally  distiiiet,  or  the  added  sound  may  be  of  a 
differeut  character  and  may  occur  at  any  period  of  the 
cardiac  cycle.  The  rhytlim  ia  similar  to  that  of  tho 
footfalls  of  a  galloping  horse,  hence  the  name,  "gallop 
rhyUim,"  or  "bruit  de  galop." 

(4)  Reduplication  of  Sounds. — ^Both  the  first  and 
second  sound  may  l>e  reduplicated  or  doubled.  A 
slight  degree  of  reduplication  of  tlie  sreond  sound  ia 
physiological,  and  can  ho  induced  by  holding  the  breath, 
lu  this  eoudition  the  temporary  heightening  nf  ttie 
pressure  in  the  pulmonary  artery  causes  tardy  closure 
of  the  pulmonic  valves.  Doubling  of  the  first  8<inii<i 
may  also  occur,  but  is  usually  more  apparent  than  real. 
To  account  for  tlio  reduplication  of  the  sounds,  many 
theories  have  been  advanced.  As  tho  i-odu plication 
seems  to  concern  chiefly  the  valvular  elements  of  the 
sounds,  it  is  evidently  due  to  the  fact  that  the  time  of 
tile  niaximnra  intensity  of  tlie  sounds  made  at  the  dif- 
ferent valves  on  one  side  of  the  he^rt  does  not  corre- 
sjioiid  to  that  of  their  fellows  on  the  otlier  side  uf  the 
lifart,  l>eiug  separated  by  an  appreciable  interval. 

Abnormal  or  Advetttitdoiis  BoimdB.  MnrmtirB.  —  The 
alinoriMiil  or  adventitious  sounds  heard  over  the  pi-tc-etir- 
din  TNiiy  be  produced  (1)  within  the  heart  (endocar- 
dial), or  (2)  in  the  jM!rioardium,  lung  or  pleura 
(,.x„,-arJi»I). 

Endocardial  Uurmnrs. — Endocardial  murmurs  are  due 
111  vilii'atiiius  made  at  the  valve  orifices  by  the  luovemont 
i)f  llif  bliKid  through  them,  formally,  the  blood  jiasses 
the  valvular  orifices  without  any  sound  being  produced 
exce|)t  the  normal  first  and  second  sounds.  This  noisi*- 
leas  passage  of  the  blood  demands  (1)  normal  anatomi- 
cal conditions  at  tlie  openings,  as  far  as  smootlineas  uf 
surface,  relation  of  the  size  of  the  opening.  Itotli  relative 
and  ulisolute,  to  tlie  part  beyond,  and  perfect  closure  of 
the  ojmning  by  the  valves  during  the  niinnal  period, 
(3)  A  certain  s|)eciflc  gravity  of  the  blood,  and  (3Y 
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itefinite  rapidity  and  force  of  tLe  current.  Distiirbatien 
of  any  one  of  these  factors  may  be  sufficient  to  break  iip 
tlie  moving  eoliimu  of  blood  into  ''fluid  veins"  whose 
vibrations  are  rapid  eiiougli  to  produce  a  sound  or 
murmvr  wlien  transmitted  to  the  surface  of  the  body. 

ClasBification  of  the  Murmurs. — Murmurs  are  claasified- 
as    (1)    organic  or   valvular,    (2)    inorganic   or 
valvular. 

Organic  or  Valvut-ab  Muemues.— Fhiid  veins  arg.'^ 
made  whenever  the  blood  is  forced  tlirongh  a  narrow 
portion  of  the  .circulatory  tract  into  a  part  that  is  larger. 
In  the  normal  heart  the  relative  sizes  of  the  opening  and- 
cavities  of  the  heart  and  aorta  are  such  that  fluid  veinsi 
are  not  formed  under  usual  conditions. 

The  necessary  physical  condition  for  the  pi-odnction 
of  fluid  veins  may  be  produced  by  anatomical  changes 
at  the  valve  orifieoa  which  (a)  interfere  with  die  pas- 
sage of  blood  in  normal  direction  througli  the  opening, 
aa  narrowing  of  oj>ening  or  roughing  of  the  surface 
(obstriiction  or  stenosis) ;  (b)  which  allow  of  abnormal 
or  backward  flow  (regurgitation),  due  to  imperfect 
closure  of  opening,  from  eliange  in  valves  (absolute 
insufficiency),  or  to  dilatation  of  opening  (relative 
insufficiency).  (c)  At  the  aortic  and  pulmonary 
orifices,  increase  in  the  size  of  the  vessel  may  so  change 
the  relation  between  tlie  size  of  tlie  oj^iening  and  the 
cavity  beyond  as  to  favor  the  production  of  fluid  veins. 

Jnohganio  or  Non-Vai,vdlar  Mdrmurs. — These 
may  occur  with  normal  cavities,  orifices,  and  are  due 
to  (a)  changes  tii  Ihc  blood,  lowering  its  specific  gravity. 
This  allows  tJie  fluid  veins  to  be  more  readily  formed  in 
Ixjth  normal  and  patliological  conditions  of  tlio  valves 
and  orifices,  and  also  in  the  great  vessels.  The  specific 
gravity  of  tbe  blood  is  lowered  in  antcmia,  hydraimia, 
and  tiie  niunnurs  arc  known  as  aiicemic  or  hwmic. 

(h)  Tncrea«e  in  raimlily  and  force  of  the  current  of 
blood,  it  is  possible  for  the  action  of  the  heart  ta  be 
90    energetic    and    rapid    as    to    produce    vibrations 
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{inorganic  mnnmirs)  at  the  diffprcnt  orifices  when  tlioy 
arc  normal  in  size  and  atrnctnre  and  the  s()ccific  gravity 
of  the  blond  is  unclianged.  The  murmurs  are  known 
aa  functional  or  dynamic. 

A  certain  amount  of  force  is  also  necessary  to  proilnce 
mnrmnrs  in  pathological  conditions  of  tlie  heart. 

Ill  every  case  of  endocardial  mnrmiir  one  or  mores  of 
the  above  factors  arc  present  in  varying  degrees,  an<l 
each  has  an  influence  in  producing  Wirtain  character ietie 
features  of  the  murmur. 

CliaracteriBtics  of  Murmnis. — The  recognition  of  an 
endocardia]  niunmir  and  the  determination  of  its  origin 
and  pathological  significance  depend  upon  its  (1) 
quality,  (2)  intensity,  (3)  time  or  rhythm,  (4)  point  of 
maximum  intensity,  (5)  area  of  diffusion,  (6)  duration, 
(7)  permanency  and  influence  of  exertion  and  posture. 

Quality  of  the  M hum ue.— Endocardial  ninrmiirs 
vary  widely  in  relation  to  their  quality,  and  it  is  *iino- 
timea  difficult  t«  detcmiinp  whether  or  not  a  slight  varia- 
tion from  the  normal  sound  is  due  to  the  presence  of  a 
murmur.  All  murmurs  have  in  a  greater  or  less  degree 
a  liquid  character.  In  addition  to  tJiis,  they  may  have  a 
peculiar  rushing  or  harsh,  blowinc  sound,  which  may  lie 
imitated  hy  the  voice  in  pronouncing  the  ayllahlea  uf, 
vv,  lis,  vsh,  uz;  or  they  may  have  a  soft,  blowing  sound, 
as  represented  hy  tlie  syllables  with  vowel  sounds  of  oo, 
u,  ah,  au;  or,  again,  they  may  have  a  rougher,  more 
vibrant  character,  as  in  uur,  orr,  an:  At  times  tbt> 
vibrations  may  have  a  musical  sound. 

The  quality  of  the  sound  does  not  determine  whether 
the  murmur  is  organic  or  inorganic,  although  lucinic 
murninrs  as  a  rule  are  of  the  soft,  blowing  character. 

The  quality  of  the  mnrmur  may  change  from  time  tn 
time  in  th(>  individual  case,  depending  u]«in  the  ohangtw 
in  size  and  strncture  of  the  orifice  and  valves,  the  rela- 
tive size  and  condition  of  the  space  int<>  which  the  blood 
is  forced,  the  varying  force  of  the  cardiac  action,  and  (Jie 
pre^aenee  or  absence  of  antcmia. 
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IsTKNsiTY  OP  MintMiTRs. — TiiR  intensity  or  InudiioEB  I 
fif  enilncardial  mnrmiira  shows  great  variability  in  ' 
lesions  involving  the  different  orifices  or  in  the  s« 
orifice  at  diiferent  times. 

The  intensity  of  a  nmrraiir  depends  uix>n   (a)   tlio 
force  of  the  blood  Rurrent,  (h)  the  size  and  shape  of  the 
orifice  at  which  the  imirnmr  is  made,  and  the  state  of  the  i 
cavity  into  which  the  vibrating  blood  is  thrown,  and  J 
(c)  the  condition  of  the  blood. 

Systolic  mnrmiirs,  the  force  beinf;  supplied  by  the -I 
ventricular  contraction,  are  usually  louder,  other  tilings  I 
Iteing  equal,  than  diastolic  mnrmnrs,  whose  force  is  (iuej 
to  the  elastic  recoil  of  the  aorta  and  pnhnonnry  artery. 
In  pre-systolic  munnnrs  the  force  ia  supplied  by  the  I 
anricle. 

The  varying  degrees  of  intensity  are  of  important  i 
diagnostic  and  prognostic  value,  as  diminution  in  the^ 
intensity  is  frequently  the  first  sign  of  failing  cardiac  1 
power.  On  the  contrary,  grachial  increase  in  the  inten-j 
sity  of  the  niumnir  may  indicate  gradual  restoration  of  1 
compensation. 

The  size  and  shaiie  of  the  orifice  influences  the 
intensity  of  the  uiurumr  awvirding  to  the  character  of 
tlic  vibrations  produced,  Tlie  narrower  the  orifice  in 
pro|xirtion  to  the  size  of  the  cavity  beyond,  tlic  more 
intense  is  the  murmur  aa  a  rule. 

The  intensity  of  the  mnrunir  is  also  inflneneod  by 
the  character  of  the  circulating  blood.  When  the  J 
specific  gravity  is  reduced  by  diuiimition  of  the  cor-'j 
puscular  elements  or  by  the  decrease  in  proteids  1 
(hydru'inia),  the  murmurs  are  louder  and  their  quality  1 
is  changed.  As  the  six^cific  gravity  blood  becomes  more  1 
nearly  normal,  the  louiinesa  of  the  murmurs  deerenses. 

The  intensity  of  the  murmurs  made  at  the  different  \ 
oriticea  of  the  heart  varies  considerably  with  the  posture 
of  the  patient.     Of  murmurs  made  at  the  mitral  and  tri' 
cuspid   orifices,   the  olistriietivo   murmurs   are   loudest 
when  the  patient  is  sitting  or  standing,   and   l^eeome 
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feebler  or  disappear  when  he  is  lying  <l<m-n.  Regurgi- 
tant ninninirs  at  these  orifices,  on  tlie  other  Jianil,  are 
most  distinct  when  the  patient  is  lying  flat  on  the  liaok, 
and  become  more  indistinct  as  he  resimies  tlie  upright 
posture.  Murmurs  made  at  tlie  aortic  and  pnhnouiiry 
valves  are  not  influenced  to  the  same  extent  by  |TO9tiire. 
Aortic  regurgitation  is  loudest  when  t!io  patient  la  in  the 
recumbent  position,  and  is  still  fm-tlier  increased  if  nup 
or  both  arms  are  raised  above  the  head.  SystijHc 
anaemic  murmurs  heard  over  the  base  of  the  heart  are 
loudest  when  in  the  recumbent  position,  and .  their 
intensity  is  also  increased  at  the  end  of  expiration  and 
just  at  the  beglmiing  of  inspiration. 

Time  or  Rhythm. — As  endncardial  murmurs  may  he 
produced  at  any  part  of  the  cardiac  cycle,  tlie  ninat 
important  chariicteristic  is  its  relation  to  the  normal 
cardiac  s<}nnds.  As  the  ventricular  systole  is  the  iiinst 
prominent  phase  of  the  cardiac  cycle,  Ijoing  marketl  by 
the  visible  ajH'x  iK'at,  the  carotid  pulse  and  tlie  firsi, 
sound  of  the  heart,  murmurs  are  timed  by  it.  ifur- 
niurs  aro  described  as  systolic  and  diastolic.  On 
nr.connt  of  the  relative  length  of  the  diastolic  pause, 
tliose  miirnini-s  that  arc  only  heard  during  tJiat  [wirtion 
of  diast<ple  that  immediately  precedes  the  occurrenee  of 
tlie  first  wiuind  have  been  named  pre-systolic  murmurs. 

Systolic  murmurs  maybe  (1)  obstnictive,  as  wlipn 
produced  by  blood  flowing  in  a  normal  dirit-tinn  tliroiigli 
valves  that  should  be  open  at  this  ]}priod  of  the  cardiac 
cycle — that  is,  the  aortic  and  pulmonic  valves — or  (2) 
regurgitant,  as  when  the  blood  is  forced  back  through 
valves  that  should  be  closed,  namely,  tlie  mitral  and 
tricuspid  valves. 

lliAMVuToi.Tc  MURMURS  are  (1)  regurgitant.,  heing 
due  to  li'jikage  at  eitJicr  tlic  aortic  or  pulmonary  valves. 
wliieh  n!ioiiId  normally  be  closed  at  the  cnnipletii>n  of 
Hvwtolc  and  occurrence  of  the  second  sound. 

(2)   PnK-SYflToi.ic   MUitMUiiK  HTO  ol)structive,   l«>illg 

Sliced  at  the  mitral  and  tricuspid  valvea  during  the 


ausci'ltatjoa:  2S1 

Hiiriciilar  systoUs  which  ininiediately  pi-eradcs  the  ven- 
t.rif;iilar  systtilc  and  the  ticcurreiicc  of  the  first  sound. 

As  the  time  at  which  the  murnnir  occurs  and  its  rela- 
tion to  tiie  normal  sound  is  moat  import-ant  for  diagnosis, 
it  is  necessary  tJiat  it  bo  correctly  determined."  Ordi- 
narily the  first  sound  of  the  heart  is  the  nmre  easily 
detected  tlian  the  second  sound,  and  is  used  to  time  tiie 
murmur  by  auscultation,  liut  whenever  it  is  masked 
liy  the  occurrence  of  a  systolic  murnnir,  the  time  of  the 
different  phases  of  the  cardiac  cycle  should  bo  detcr- 
eJ  ly  1  ste      g  o  er  the  vulvo  areas,  where  secimd 


a 


a 


sounds  are  hiard  with  tjreatest  distinctness.    With  these  ] 
facts  well  impressed,  tlie  time  of  the  abnormal  sound  ran 
lie  fixed  most  readily. 

The  diffei-enlial  stctlioseojie  is  frei[iienl.ly  nu  aid  in 
deterniininf!;  tlin  time  of  n  ninniiiir,  sis  it  allows  of  cotn- 
parisoii,  ilii-nii^h  ilic  Iwo  I'licst  pioeefi  placrtl  at  different  | 
portions  oi  Ihi'  .'hcst,  »(  \ho  iminiinr  with  (lie  first  or  f 
second  wmnd  lieiird  iit  iiii  area  iiiiiniliieiieed  by  it, 

Munniirs  may  acwmipany  <ir  Ijikc  the  plaee  of  the  nor- 
mal heart  sounds,  and  their  durati<ui  is  also  measured  by 
tlieir  relation  to  the  normal  cardiac  periods.     As  the 
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first  sound  of  the  heart  is  made  up  of  both  muscular  and 
valvular  elements,  systolic  murmurs  will  influence  one 
or  the  other  of  these  elements  by  accompanying  it  or 
replacing  it,  according  to  the  changes  that  have  occurred 
at  the  orifice  and  the  effect  of  these  lesions  on  the  ven- 
tricular wall  and  cavity.  (Fig.  4G.)  Diastolic  mur- 
murs may  accompany,  take  the  place  of,  or  follow  the 
second  sound;  and  the  presence  or  absence  of  the 
valvular  sound,  and  whether  or  not  the  murmur  follows 
it,  determine  to  a  certain  extent  the  condition  of  the 
orifice  of  the  valves  themselves.      (Fig.  47.) 


Fig.  47. 


1st  Sound        ind  Sound 


Ist  Sound 


Diastolic  murmur,  following;  second  sound. 


l8t  Sound        gnd  Sound 


Ist  Sound 


JLate  diastolic  murmur. 


1st  Sound         9nd  Sound 


1st  Sound 


Pre-.systolic  murmurs. 


Point  of  Maximum  liXTENsixY  and  Area  of  Dif- 
fusion.— The  point  at  which  a  munnur  is  most  dis- 
tinctly heard  determines  the  orifice  at  which  it  is  made. 

The  points  of  maximum  intensity  of  the  endocardial 
murmurs  do  not  correspond  to  the  anatomical  site  of  the 
valves  nor  entirelv  to  the  valve  areas.  The  conduction 
of  murmurs  to  their  points  of  maximum  intensity  is 
depeudout  (a)  on  the  direction  of  the  blood  current 
which  ])roduces  the  murmur,  and  (h)  on  the  readiness 
with  which  certain  jx)rtioiis  of  the  heart,  by  reason  of 


AUSCULTATION. 

t.lipir  anatiimieal  relations,  transmit  the  vibrations  made  ] 
at  tlie  point  of  obstriictinn  or  rc^irgitation  to  the  aiir-  I 
face.  From  the  point  of  mnximnm  intensity,  the  mitr-  I 
miir  is  transmittPfl  in  diifpreiit  directions  (area  of  j 
diffusion).  Tho  extent  anil  direction  of  the  transmia- 
sion  are  variable,  (^liic^fly  ac^'ordinp;  t^  (tt)  the  ati-ength 
and  ebaraeter  of  the  vibration  producing  tbe  mnrniiir; 

Pio.  48. 


(h)  the  nietliod  of  primary  wmdiictiim  to  tbo  surface, 
whether  mainly  by  blood  enrrent  or  solid  stnictnrcs 
(heart,  hmg,  eto.),  and  (c)  t.o  the  diffusion  over  the 
phest  from  the  ]ioint  of  maximum  intensity  by  the  Umy 
thorax  and  soft  ]iarts.  It  is  necessary  to  consider  the 
point  of  the  masininm  intensity  and  area  of  diffusion 
of  the  mumnirs  made  at  the  different  orifices. 
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MnimiiTB  Hade  at  the  Mitral  Orifice.  Mitrat.  Pgk- 
avsTOLic  MuBMURS. — Tlic  point  of  niaximnm  intensity 
ia  slightly  to  the  riglit  of  the  apex  of  the  iieart  (left 
ventricle),  whetlier  it  is  in  the  norma!  position  or  dis- 
plaeed,  and  ita  area  of  diffusion  ia,  as  a  rule,  ver^' 
slightly  boyond  the  region  of  the  apex.  (Fig.  48.) 
The  loealization  of  a  mnrnuir  at  the  region  of  the  apex 
of  tlie  left  ventricle  13  due  (a)  to  the  direction  of  the 
vibrating  lihwd  cnrreiit,  whieli  is  concentrated  at  tlio 


Fro.  40. 


cilwtrvirtii 


a]>ex  liy  the  valves  ()f  the  iiarrowi'd  orifice,  (h)  Tlie 
flnceid  conditiiin  of  the  overlying  riglit  ventricle  pre- 
vents the  transmission  of  the  vihniHons  t^  the  siirfaeo 
in  ihat  diivclion.  (r)  The  left  voiitricle  U'lng  also  in  a 
state  of  relaxation  ami  at  its  greatest  dislanee  from  the 
client  wall,  the  vihrations.  eondnrted  to  tlic  surface 
thivnirh  the  overlviiig  lung,  inflnenee  a  verv  small  area 
of.-hest.      (.Fig.  41t.) 
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A  wider  area  of  diffusion  of  the  pre-systolic  mitral 
murmur  is  generally  due  either  to  unusually  close  rela- 
tion of  the  apex  of  the  left  ventricle  to  the  chest  wall,  or 
to  increased  power  of  conduction  on  the  part  of  the  tis- 
sues surrounding  the  apex  of  the  heart,  or  to  the 
character  of  the  vibrations. 

The  pre-systolic  murmur  heard  at  the  apex  is  gener- 
ally due  to  obstruction  at  the  mitral  orifice,  although 

Fig.  5o! 


Mitral  systolic. 


nuirmurs  with  this  rhythm  and  localization  without 
mitral  obstmction  liave  been  heard  in  aortic  regurgita- 
tion (Flint  murmur),  in  aortic  obstruction  and  with 
adherent  pericardium. 

MiTUAi.  Systolic  Murmurs. — The  point  of  maxi- 
mum intensity  is  at  or  close  to  tlie  apex.  The  area  of 
diffusion  extends  also  around  this  point,  and  to  the  left 
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beyond  the  pnfcordia  into  the  axillary  region.  (Fig, 
50.)  The  luurmur  ia  also  licard  in  the  back,  the  point 
of  niaxiniuiii  intensity  being  in  the  left  interscapular 
space,  a  little  above  (Jie  angle  of  the  scapnla,  opposite 
the  spines  of  the  fifth  and  sixtli  dorsal  vertebra'.     (Fig. 


SI.)     Tlic  area  of  ditfnsion  is  nsuiilly  limited  to  the 
left  straiiiilar  and  int('rs(-a|)nlar  regions. 

Tlio  murmur  made  at  the  mitral  valve  (situated 
U'liind  the  left  half  of  the  sternum  at  the  level  of  the 
fourtli  iiiter»i)ace)  wtachea  tlie  surface  in  frout  over  the 
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apex  of  tlic  lieart  and  boliind  in  tho  sca])iilar  rcpion  liy 
two  different  lines  of  coiuliietioii.  (Fi{^.  53.)  Oondue- 
tiuii  to  the  apex  is  mainly  by  tlie  tissiiea  of  the  left  ven- 
tricle, whicli  at  Uie  time  of  tlie  first  sound  of  the  heart 
are  in  a  state  of  extreme  tension.  Tlie  vibrations  inude 
by  the  regnrgitant  stream  are  transmitted  (a)  by  the 
leaflets  of  the  mitral  valve  through  the  tense  chordic 
teudineu!  and  pa])illary  muscle  to  the  apt^s  of  the  left 

Fig.  52. 


ventricle,  (b)  The  ajiox  of  tlie  loft  ventricle  at  this 
time  is  in  dinnit  contact  with  the  cheat  wall,  to  which  it 
transmits  tlie  vibrations  of  the  nnirimir.  (c)  From  tho 
iwint  of  contact  (the  point  of  niaximnni  intensity)  the 
vihratious  are  conveyed  along  the  ribs  in  all  directions 
(iliffiwion).  Over  the  priwordia  tlioy  are  deadened  by 
tho  right  ventricle,  so  that  tlieir  diffusion  to  the  right 
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and  upwards  is  limited.  The  vibrations  are  conveyed 
by  the  ribs  to  the  axillary  region.  The  murmur  is 
heard  over  wider  area  when  the  left  ventricle  is  much 
hypertrophied,  and  the  ai>ex  is  displaced  downward  and 
to  the  left,  and  is  in  contact  with  the  chest  wall  to  a 
greater  extent. 

Conduction  of  the  mitral  regurgitant  murmur  to  the 
scapular  region  is  from  the  left  auricle,  which  is  thrown 

Fig.  53. 


Aortic  obstruction. 


into  vibration  by  the  stream  of  regurgitant  blood. 
From  the  auricle  the  vibrations  are  transmitt^nl  through 
the  ov(u*lying  tissuc^s  to  the  surface.  The  mitral 
regurgitant  nuirmur  heard  in  tlie  back  corresponds  more 
nearly  to  the  anatomical  site  of  the  valve. 

]\litra]  svstolic  murmurs  may  (Krur  in  mitral  insutti- 
ciencv,   du(^  to  acute  or  chronic  endocarditis,   Ciiusing 
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deformity  of  the  leaflets,  dilatation  of  the  left  ventricle, 
or  to  dilatation  of  the  left  ventricle  enlarging  the  mitral 
orifice  and  causing  relative  insufficiency  of  the  leaflets 
to  close  the  opening. 

Murmurs  Made  at  the  Aortic  Orifice.  Systolic  Mur- 
murs.— The  point  of  maximum  intensity  as  a  general 
rule  is  situated  over  the  manubrium  stemi,  and  not  at 
the  second  right  cartilage  (aortic  area).     The  area  of 

Fig.  54. 


Aortic  reKMrKitfttion. 

diffusion  is  upward  into  the  carotids,  and  laterally  along 
the  clavicles  and  over  the  subclavian  arteries.  Conduc- 
tion is  by  the  current  of  blood  in  aorta  to  the  point  of 
maximum  intensity.  The  vibrations  are  transmitted 
through  the  walls  of  the  aorta  tx)  the  manubrium  sterni 
and  clavicles.      (Fig.  53.) 

Systolic  murmurs  in  the  aortic  region  may  be  caused 
19 
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by  conditions  that  lead  to  the  production  of  vibrations 
at  the  valve  orifice  itself  or  in  the  aorta  just  bejond. 
At  the  orifice:  (1)  Narrowing  of  the  lumen  of  the 
opening  by  changes  in  the  valves  (stenosis).  (2) 
llonghening  of  the  surfaces  by  vegetations,  calcareoiia 
deposits  without  diminution  in  the  size  of  the  orifice 
(non-stenotic).  In  the  aorta:  (1)  Roughening  of  the 
inner  walls  of  the  aorta,      (2)  Dilatation  of  the  aorta. 


Inorganic  caidPs:  (1)  Functional  or  dynamic,  duo  to 
increase  of  cardiac  force,  as  in  cardiac  ovoraction  caused 
by  inontal  or  emotional  pxcitenient,  pliysicjil  exertion, 
Grave's  disease.     (2)  lla-niic  or  anniuic. 

Murmnrs  due  to  ana'mia  are  lieard  in  the  aortic  area 
or  over  the  sternnni,  Iiiit  are  transmitted  into  the  vessels 
of  tlie  nwk  witli  increasing  intonsitj'. 
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Aortic  Diastolic  Muimnrs. — The  point  of  maximuin 
intensity  is  not,  as  usually  descriljcd,  at  the  second 
right  intercostal  cartilage,  but  over  the  sternum  and  at 
tlie  left  edge,  opposite  the  third  interspace  or  fourth 
costal  cartilage.  The  area  o£  diffusion  is  do^vn\va^d 
along  the  sternum,  and  also  to  the  apex  of  the  left 
ventricle.  (Fig.  54.)  Conduction  of  the  aortic 
regiirgitant  miirmiir  to  the   stenmm   at  tlie   point  of 

Fio.  56. 


maximum  intensity  is  due  to  the  intimate  relation  of 
the  aortic  cusjis  with  the  auricnlo-vcntricular  septum  of 
the  right  side  of  the  heart.  Tlie  vilirations  made  by  the 
regurgitant  stream  arc  transmitted  from  the  aortic 
valves  timingh  the  right  aiiricnlrt-ventrieular  septum  to 
that  portion  of  the  sternum  that  is  in  closest  contact  with 
it,  viz. :  from  the  third  left  interapaoj  to  tlio  sixth  rih  on 
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tlie  right  side.  Cfindiietion  of  the  nmrmiir  to  the  apex 
of  the  left  ventricle  is  hy  the  rogiirsitaiit  stream.  (Fig, 
55.)  Tlie  eharacter  of  the  murirmr  heard  at  the  apex 
may  differ  greatly  from  that  present  over  tlie  aterniiin. 
Variations  in  the  location  of  the  point  of  maximum 
intensity  and  area  of  diffusion  are  dependent  upon  the 
eaiise  and  the  natnre  of  the  secondary  clianges  in  the 
heart  and  aorta  (aeo  Aortic  Regnrgitation). 


Regiirgi tuition  at  the  anrtie  orifice  may  depend  iipon 
(a)  nI)flolnte  insiiffieieney  of  the  valves,  diie  t-o  vegota- 
tiiiiiB,  lows  of  anlwtanre,  thickening  and  distJ)rt.ion  of  the 
vaivofl,  eiingenital  malformation  (rare) ;  (h)  npon  rupt- 
ure of  the  valves;  (c)  njMm  relative  insnffieiency,  as 
when  the  valves  are  normal,  hnt  inanflieient  to  close  tho 
orifice  on  aeconnt  of  dilatation  of  the  aortic  ring. 
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Munhurs  Made  at  the  Tricuspid  Valve. — Tricuspid 
murmurs  are  usually  most  distinct  over  the  lower  por- 
tion of  the  sternum  and  along  the  lower  left  costal 
cartilages. 

Tricuspid  Pke-systolic  Mubmues. — The  point  of 
maximum  intensity  is  over  the  lower  portion  of  the 
sternum,  at  the  upper  edge  of  the  ensiform  cartilage, 
and  the  area  of  diffusion  corresponds  with  the  area  of 
superficial  cardiac  dullness.      (Fig.   56.)      Conduction 

Ftg.  58. 


i  Pulmonic  systolic — stenotic. 

to  the  surface  of  the  vibrations  made  at  the  tricuspid 
valve  is  from  that  portion  of  the  right  ventricle  which  is 
in  direct  contact  with  the  sternum. 

The  tricus])i(l  prc-systolic  murmur  is  extremely  rare, 
and,  when  detect(»(l,  is  diagnostic  of  obstruction  at  the 
orifice,  either  congenital  or  acquin^d. 
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Tricuspid  Systolic  Mubmuks. — The  point  of  maxi- 
iiiuin  intensity  is  at  the  base  of  the  ensiform  cartilage, 
and  the  area  of  diffusion  from  the  point  of  inaxiinuiu 
intensity  is  upward  and  to  the  right,  not  above  the  third 
rib,  and  to  the  left  toward  the  apex  of  the  heart.  (Fig. 
57.)  Conduction  of  the  murmur  in  these  two  direc- 
tions is  by  the  regurgitant  stream,  and  by  transmission 

Fig.  59. 


Pulinonic  systolic  aiiu'inie  iniiriiuir. 


through  chordte  tendineaj  to  apex,  the  same  as  in  mitral 
regurgitation. 

Vibrations  made  at  tlie  valve  are  carried  by  the 
regurgitant  current  of  blood  u])ward  into  the  auricle 
over  which  the  numnur  is  heard.  The  vibrations  are 
transmitUnl  to  the  right  ventricular  wall  by  the  attacli- 
ment  of  the  valve  and  by  the  tense  chorda)  tcndinea*  and 
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papillary  muscle.  The  point  of  maximum  intenaity 
and  the  area  of  diffusion  vary  according  to  the  degree  of 
hypertrophy  and  dilatation.  At  times  the  murmur 
corresponds  in  location  to  the  mitral  area.  It  is  rarely 
heard  beyond  the  prsecordia,  and  is  not  carried  into  the 
axilla  nor  heard  behind  in  the  scapular  region. 

Kegurgitation  at  the  tricuspid  orifice  results  from 

Fig.  60. 


AiutMuia,  puliuonic  systolic. 


insufficiency  due  to  (a)  the  effects  of  acute  and  chronic 
endocarditis,  to  vegetations,  to  induration  or  distortion 
of  the  valves,  and  to  shortening  of  tlie  chorda)  tendinea3 ; 
(h)  from  dilatation  of  the  riglit  ventricle  and  tricuspid 
ring,  with  relative  insiifticicincy.  The  dilatation  may 
be  permanent  or  transient  (safety-valve  action).  (See 
Kegurgitation  at  Tricuspid  Orifice. ) 
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HurmiiTs  at  the  Pulmomur  Orifice.  Pulmonic  Sys- 
tolic MuRMUiia.— Tlie  jKiint  of  maximum  intensity  is 
at  the  left  intercostal  space,  close  to  the  sternum.  Tlic 
area  of  diffusion  may  be  circumscribed  around  the  point 
of  maximum  intensity,  or  may  extend  upward  along  the 
course  of  the  pulmonary  artery  and  laterally  to  the  left. 
(Fig.  58.) 

The  occurrence  of  a  systolic  murmur  at  the  pulmonic 
area  is  extremely   common,  and  may  be  due   (a)    to 


organic  changes  in  the  valves,  producing  obstniction 
(rare),  or  (b)  to  narrowing  of  the  lumen  of  the  pul- 
monary artery  by  cimnijcs  in  the  surniunding  structures 
or  t(U'sion  from  displacement  of  the  heart;  (c)  to 
unii.'inia,  either  alone  or  associated  with  dilatation  of  the 
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artery  (most  commouly).  In  anicmic  murmurs  the 
[x>int  of  iiiaximum  intensity  and  araa  of  diffusion  is 
more  variable  ttan  in  those  dependent  on  stenosis  at 
oriiiee.     (Figs.  59  and  60.) 

PiTLMONic  Diastolic  Muemubs.- — Thia  niurniur  is 
very  rare.  T!ie  point  of  maximum  intensity  is  over  the 
piilmonie  valve  area.  The  area  of  diiliisiou  is  alonfj  the 
left  edge  of  the  Bternum,  It  may  occur  (a)  from  con- 
genital malformation  or  ulcerative  endocarditis;  (b) 
from  relative  insufficiency  caused  by  dilatation  of  the 
pulvnimary  artery  or  orifice.      (Fig.  61.) 

Ezocardial  MunnnTB.  A.  AitTEiiJAi.  Muhmurs. — The 
presence  over  the  aorta  of  the  normal  cardiac  aoimda. 
and  of  murmurs  made  at  the  aortic  orifiec  and  in  aorta, 
has  already  l)oen  mentioned,  and  will  he  still  further 
considered  under  diseases  of  the  aorta. 

When  the  stethoscoi>e  ia  lightly  applied  to  the  carotid 
and  subclavian  arteries,  the  normal  fir.'^t  and  second 
cardiac  sounds  may  he  faintly  heard;  the  first  sound 
weak  and  low  pitched,  the  second  sound  louder,  higher 
pitched,  and  snapping,  corresjKinding  to  its  character 
at  the  aortic  cartilage.  Over  the  arteries  tliat  are 
further  removed  from  the  heart,  as  the  brachial,  crural, 
femoral,  etc.,  no  sound  is  normally  heard  unless  the 
pressure  of  the  stethoscope  is  sufflciently  hard  to  coni- 
prcss  the  artery  when  there  is  heard  a  systolic  mur- 
mur ("pressure  murmur"),  whose  intensity  corresponds 
to  the  degree  of  narrowing,  and  which  may  have  a 
musical  quality. 

Munnura  heard  over  tlie  arteries  may  be  produced 
(a)  at  the  cardiac  orifice  or  aorta,  anil  conducted  into 
them,  or  (h)  in  the  blood-vessels  at  the  point  where 
heard. 

Systolic  mubmurs  made  in  the  arteries  may  be  due 
(a)  to  roughening  of  the  inner  coat ;  (h)  to  narrowing  of 
the  hmien,  which  may  be  caused  by  changes  in  the  wall 
of  the  artery,  as  calcart^ons  plates,  or  due  to  pressure 
from  surrounding  structures,    as   lymph   nodes,    etc. ; 
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(c)  to  dilatation  of  tho  veaai'l  from  fovcra,  ftcute  local 
inflammation,  ehronic  dilatation  and  vaso-motor  condi 
tiuna,  caiiaing  parcsia  of  tlie  veasel  itself  at  certain 
points;  (d)  to  ana'iiiia.  Two  or  more  of  tlu>ac  cansea 
may  l>e  combined  in  any  given  case.  The  association  of 
localized  vaso-inotor  dilatation  with  ansemia  is  particu- 
larly common. 

Over  the  subclavian  ai-tcriea  a  abort,  blowing,  systolic 
murmur  ("whiff")  ia  normally  heard  when  tlie  chest  is 
fully  expanded.  Thia  mumiiir  may  liecome  constant 
and  harsher  if  the  artery  is  eontractod  or  a  aharp  bend 
produced  by  retraction  of  the  apex  of  the  lung  or 
pleural  adhesions.  This  subclavian  murmur  is  fro- 
(|Heiitly  niistalsen  for  an  aneuiismal  murmur. 

DiASTOijo  MURMiTKS  may  be  heard  in  tiie  arteries  in 
cases  of  extensive  aortic  regurgitation.  In  rare  cases  n 
double  murmur  has  been  heard  in  the  femoral  artery  in 
|)reguauey  without  aortic  regurgitation.  The.  statement 
lias  been  made  that  it  also  occurs  in  lead  poisoning  and 
in  mitral  stenosis. 

B.  Venous  Murmurs. — A  murmur  or  buniuiing 
sound  may  Iks  beard  over  the  great  vesaela  above  tlio 
clavicles  behind  the  stemo-cleido-mastoid  niusi.-k'  in 
aljoiit  fifty  per  cent,  of  young  persrma,  tlie  fre<]iK'nrv 
diminishing  with  age.  The  occurrence  of  a  murinui"  iit 
this  site  is  due  to  the  sharp  liend  forward  in  the  iuternal 
jugular  vein  and  its  relation  to  the  omohyoid  muscle 
(Ilamemyk).  Thia  murmur  is  continooufl,  and  varies 
in  intensity.  It  is  loudest  during  and  immediately 
after  aurietilar  diastole,  during  inspiration  and  when 
tho  patient  ia  sitting  or  standing,  as  at  this  time  the 
current  in  the  veins  is  strongest.  It  becomes  very  faint 
op  disappears  entirely  when  the  patient  is  recumbent. 
It  ia  loudest  on  the  right  side  of  the  neck,  and  is 
increased  by  slightly  turning  xXw.  head  tti  tbc  left. 

In  aniemic  conditiima  thia  pbyaiologieal  murmur 
becomes  constant,  intensified,  and  in  quality  more 
musical.     It  may  also  he  induced  hy  slight  prussnre 
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over  the  veins  in  other  regions  of  the  body. 
anEPiuic  venous  hum  ("bruit  du  diable)  is  differentiate 
from  the  arterial  nmrmur  by  being  continuous,  and  t" 
intensity  not  varying  with  systole  of  the  heart,  Whei 
communication  occurs  between  the  artery  and  tlie  veis 
(arterial  varix),  a  systolie  murmur  is.  heard  over  t 
iirea  involved. 

Sounds  Made  in  the  Pericardium. — Normally,  the  ! 
ous  surfaces  covering  tlic  heart  move  noiselessly.  When  ■ 
the  surfaces  are  ronghpned  audible  vibrations  are  made, 
and  the  sound  is  recognized  aa  pericardial  by  (a)  its 
character,  (b)  its  time,  (c)  its  localization  and  trans- 
mission, (d)  modifications  that  occur  by  posture  and 
pressure. 

The  character  of  the  pericardial  friction  sounds  may 
simulate  very  closely  the  endocardial  murmurs,  but 
usually  they  are  of  a  rubbing,  scratching,  rasping  or 
scraping  quality.  Friction  soimd,  although  dependent 
uiwjE  cardiac  action,  may  not  coincide  in  rhythm  with 
the  different  phases  of  the  cardiac  cycle,,  extending  as  a 
single  sound  beyond  the  period  of  systole  or  diastole. 
It  may  occur  as  a  to-and-fro  (double)  aoimd,  due  to  the 
motion  of  botii  ventricular  systx)le  and  diast*)]e,  or  it 
may  even  Lave  a  triple  rhythm,  due  to  auricular  systole, 
as  well  as  the  ventricular  action. 

The  friction  sound  may  present  variations  in  rhythm 
and  quality  over  different  portions  of  the  pnecordium, 
and  those  having  a  raunnurish  quality  may  lead  to 
the  diagnosis  of  endiicardial  murmur. 

Pericardial  frictitm  sound  is  limited  tfl  the  priecordia! 
space,  although  rarely  heard  over  the  entire  pericardium, 
even  in  general  inflammation  of  the  sac.  It  may  be 
lieard  over  iJiat  portion  of  the  pericardium  that  is 
reflected  over  the  base  of  the  aorta,  and  be  detected  as 
high  as  the  second  interspace  and  as  far  as  the  left 
nipple.  The  j>oiiit  of  maximum  intensity  is  usually 
over  the  base  of  the  heart,  in  the  tliird  and  fourth  inter- 
spaces. 
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The  important  diagnoetic  feature  of  pericardial 
sounds  is  tjiat  they  give  the  impression  of  being  made 
close  to  die  surface,  and  diat  their  intensity  and  char- 
acter may  be  modified  by  posture.  When  tlie  body  is 
tiirown  forward  so  that  the  heart  is  in  closer  contact 
with  the  anterior  portion  of  the  pericardium,  the 
sounds  become  more  distinctly  frictional  in  character, 
which  lessens  as  the  patient  resumes  the  upright  posi- 
tion, and  may  be  absent  when  he  is  recumbent.  Firm 
pressure  with  the  ear  or  stethoscope  over  tiie  prseoordia 
also  increases  the  intensity  of  the  sound. 

Pericardial  friction  sounds  vary  in  character  and 
location  from  time  to  time,  according  to  the  nature  of 
the  changes  in  the  sac. 

Pleuro-Pericardial  Friction  Sounds. — ^Pleuro-x)ericardial 
friction  sounds  may  be  heard  over  that  portion  of  the 
pleura  tiiat  overlaps  the  heart.  This  soimd  is  most  fre- 
quently heard  in  the  fourth  and  fifth  intercostal  spaces. 
The  quality  and  rhythm  of  this  friction  sound  may 
correspond  with  that  made  in  the  pericardium,  but  tlie 
rhythm  is  disturbed  by  the  respiratory  movements,  dis- 
appearing with  full  inspiration  and  recurring  with 
expiration. 

Cardio-Pulmonary  Sounds. — ^A  blowing  sound,  as  of  a 
murmur,  may  be  produced  by  cardiac  action  in  the  layer 
of  lung  that  is  interj)osed  between  the  heart  and  the 
chest  wall.  It  is  due  to  tlie  im|)act  of  the  heart  forcing 
air  out  of  the  alveoli  w^tli  sufficient  force  to  produce  a 
localized  respiratory  murmur  or  puif  (cardio-respiratory 
murmur).  It  is  heard  most  frequently  over  the  apex  of 
the  heart  and  along  the  left  border  of  relative  cardiac 
dullness,  and  is  not  transmitted  in  the  area  of  cardiac 
murmurs  heard  in  the  same  locality.  While  caused  by 
cardiac  action,  the  murmur  is  not  always  synchronous 
with  the  cardiac  sounds ;  it  may  be  heard  during  systole 
and  for  a  short  time  after  the  occurrence  of  the  second 
sound.  The  intensity  of  the  murmur  is  variable,  and  is 
affected  chiefly  by  the  respiratory  movements,  and  also 
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by  the  posture  of  the  patient.  It  may  be  loudest  either 
during  inspiration  or  expiration,  or  may  be  present  only 
when  the  lungs  are  fully  inflated  and  the  breath  is  held. 
At  times,  instead  of  being  heard  with  each  heart  beat,  it 
is  only  detected  with  each  fourth  beat,  its  rhythm  being 
determined  by  the  respiratory  cycle. 

Its  intensity  may  be  increased  by  firm  pressure  with 
the  ear  of  stethoscope  over  the  pra?cordia. 

When  the  air-vesicles  and  bronchioles  contain  secre- 
tion, the  cardiac  respiratory  murmur  may  be  attended 
with  fine  crackling  or  moist  rales. 


CIIAPTEK    XII. 

DIAGNOSIS  OF  DISEASES  OF  THE  HEART. 
VALVULAR  LESIONS. 


BEGURGITATION  AT  THE  MITRAL  OBIFICE. 

Regttrgttatton  at  this  orifice  is  the  most  frequent  of 
all  valvular  lesions,  and  at  the  same  time  tliat  most 
compatible  with  good  physical  health. 

Normally,  competency  at  the  mitral  valve  is  dependent 
upon  (a)  perfect  coaptation  of  the  valve  leaflets;  (h) 
control  over  the  position  of  the  valve  leaflets  through  the 
chordie  tendinete  by  the  papillary  muscle;  (c)  contrac- 
tion of  the  muscle  of  the  ventricle,  which  reduces  the 
area  of  the  auriculo-ventricular  openiug  to  one-half  the 
size  that  it  has  during  ventricular  diastole,  and  also 
changes  the  shape  from  a  circular  to  a  somewhat  oval 
form. 

Incompetency  may  be  due  to  disturbance  in  manner 
or  tiuie  of  one  or  more  of  these  co-ordinating  factors. 
Coaptation  of  the  mitral  leaflets  may  l)e  interfered  with 
(1)  by  swelliug  or  vegetatious  (acute  or  subacute  endo- 
carditis), (2)  by  loss  of  substance  (ulcerative  endocar- 
ditis), (3)  by  thickeuiug,  shriveliug  or  distortion,  or 
biiuliug  together  in  a  mauner  to  prevent  closure.  (4) 
Tlie  fibrous  ring  to  which  the  valve  is  attached  may  be  so 
thickeued  as  to  interfere  with  the  action  of  the  valves. 
(5)  Tlie  chordie  tendine(e  may  be  stretched,  thickened  or 
distorted.  (0)  The  papillary  muscles  may  fail  to  exert 
the  riglit  auiouut  of  traction  at  the  right  time  on  the 
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chordiip   tendiiieffi   from   weakness   of   the   mnselc.a   or  J 
cliange  (dilatation)  of  the  ventricular  cavity.     (7)  Tlie-l 
size  of  the  aiiriculo-vontricular  orifice  may  not  l>e  siiiT 
ciently  contracted  at  the  time  of  systole,  on  account  of  I 
fihnnia  thickening  of  the  ring  at  tlio  base  of  tlie  vah 
flabhiness  of  the  cardiac  nniscle  or  dilatation  of  tlie  left  I 
ventricle.     In  this  latt«r  condition  the  valves,  thongh 
normal,  are  insufficient  to  close  the  opening  (relative 
valvular  insuffieientry). 

Insnfficiency  at  the  mitral  orifice,  due  to  dilatation  of  i 
the  ventricular  cavity,  ia  a  frequent  secondary  lesion  in  ] 
primary  aortic  stenosis  or  regurgitation.  Imperfect  I 
ventricular  contraction  and  dilatation  of  the  ventricular  1 
cavity  may  bo  caused  by  anteniia,  and  by  acute  or  chronic  [ 
wasting  disposes  whon  assnciat<>d  with  physical  exertion  j 
or  hif^li  b! I  prc^iHui-p  in  i]\i-  iinrta. 

Effects  of  Mitral  Ee gurgitation. — The  offRCts  of  mitral  | 
regurgiliitiiiii  iirr  lintb  iinmriliato  and  remot*',  and  vary 
in  Jcfrreo  ari-..i-<iiii^  t^>  tli..'  amount  of  blood  that  ia  ' 
regurgitated  into  the  auricle,  the  force  of  the  current, 
and  the  extent  to  which  the  disturbaHce  of  function  at 
[he  mitral  orifice  is  compensated  for.  The  changcB 
induced  by  this  lesion  can  be  divided  into  diree  stages, 
according  as  (1)  they  arc  limited  to  the  left  auricle  and 
ventricle ;  (2)  as  they  extend  beyond  the  left  auricle  aud 
involve  the  pulmonary  circulation  and  rifjht  ventricle; 
(3)  when  failure  of  cimiponsat.ion  by  the  right  ventricle 
occurs,  with  regurgitation  at  the  tricuspid  valve  and 
interference  wi^  venous  circulation. 

First  Stage.  Compensation  bv  LErr  Apbici.b  and 
Vknthici.k. — The  earliest  elFect  of  regurgitation  is  to 
dilate  the  auricle,  which  receives  the  blnod  from  two 
sources:  (1)  Normal,  the  flow  from  the  pulmonary 
vein ;  (2)  abnormal,  flow  from  the  left  ventricle  through 
the  mitral  valve. 

The  increased  amount  of  blood  received  into  the 
auricle  during  diastole  increases  its  work  during  flystole, 
and  hypertrophy  occurs ;  and,  as  the  dilated  and  hyper- 
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tropliipf]  auricle  tJirnwn  more  blnofl  than  normiiUy  iiitJi 
tlip  ventriclfl  during  it^  diastdlp,  the  vfiiitrii.-le  aW 
flilatps  and  meets  the  increased  demands  upon  it  by 
hypertrophy.  In  this  stage  the  compensatinn  is  thrnii)*h 
the  dilatation  and  hypertrophy  that  occnrfi  sinniltane- 
ruiRly  ill  Ivhth  left  auricle  and  ventricle.  If  the  amount 
<jf  !vgiii';!;itiiut  blood  is  not  large,  there  is  no  interference 
with  pulniouary  circulation;  neither  is  the  blood  forced 
back  into  the  piilmonary  veins  during  auricular  systole, 
as  the  o|x'ning8  of  the  veins  are  closed,  as  in  the  normal 
conditiiin,  hy  nniscuiar  cont.ractjon,  and  consequently 
the  t'tfectn  nf  regurgitation  are  limited  to  the  left  aurieh' 
and  ventricle. 

Skcond  Staoe.  Compensation  bv  RifirrT  Vex- 
TRJCliLAn  nvpKRTROpny. — When  the  amoiint  of 
rcgiii-gitiint  blood  is  large  and  the  force  of  the  current 
rttn.Tig  enough,  dilatation  of  the  left  auricle  owurs 
iM'vtiTid  the  ]tuwer  of  componaation.  The  auricle  is 
([uiekly  tilled  by  the  blood  from  the  ventriple,  and,  as  the 
pressure  in  the  pulmonary  veins  is  normally  low,  the 
flow  of  blood  froHi  the  lung  is  interfered  with,  and  con- 
gestion occurs.  This  congestion  causes  interference 
with  the  flow  of  blood  through  the  capilliiries  and  raises 
the  hlood  pressure  in  the  pulmonary  artery,  which  in 
turn  causes  the  pulmonary  valves  to  close  with  greater 
tension,  and  induces  hypertrophy  of  the  right  ventricle 
as  its  work  is  increased,  having  to  empty  itaolf  against 
the  raised  pressure  in  the  pulmonary  artery.  The 
liyiH;rtrophy  of  the  right  ventricle  coinjicnsatf^s  for  the 
lesion  at  the  mitral  oriiiee,  and  inereiiscs  in  degree  np  to 
a  point  which  depends  upon  the  nutritinn  of  the  heart 
mnscle  ami  tlio  strength  of  the  tricuspid  valves. 

TllIBD    StACIK.       FaILUKE    of    IllOilT    V  KXTHICtlLAR 

CoMPENfiATioN. — When  pressure  in  the  pulmonary 
artery  lx«omes  rniaod  to  a  certain  jxiiat,  com|x>nsation 
by  the  right  ventricle  may  fail  in  two  ways:  (1)  The 
tricuspid  valve  may  yield  to  the  high  endocardial  prnsfl- 
ure  (safety  valve  action),  (2)  or  the  muscular  power  of 
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tlie  ri^t  ventricle  being  iiistifficieiit  to  overcome  the 
pressure  in  the  pulmonary  artery,  t!ie  ventricle  only  par- 
tially empties  itsolf  during  systole.  At  tLe  next 
auricular  systole  it  is  ovordisteuded  by  the  LIochI 
received  in  addition  from  the  riglit  auricle.  The  dila- 
tation of  the  right  ventrical ar  wall  increases  tlie 
aiiriculo-veutrieular  opening,  which  becomes  too  large  to 
be  closed  by  the  tricuspid  valves  (relative  insufficiency). 
Inconipeteney  at  the  tricuspid  orifice  relieves  the  work 
of  the  right  ventricle,  but  causes  interference  with  ve- 
nous circulation,  resulting  in  passive  congestion  of  tlie 
abdoniiiial  organs,  and  later,  effusion  into  the  seroiia 
aacii  and  cellular  tissue. 

Physical  Signs.  Inspectioh, — The  signs  noted  on 
inspection  correspond  to  the  effects  produced  by  the 
lesion  u^wn  tlie  heart  and  to  the  seeondiiry  changes  in 
the  hmgs  and  in  the  pulmonary,  venous  ajid  arterial  cir- 
culations. The  severity  of  tlie  lesion  is  estimated  by  the 
extent  of  these  changes. 

First  Stage. — ^Wlien  the  amount  of  regurgitation  is 
slight,  inspection  may  be  negative,  or  dilatation  and 
hypertrophy  of  the  left  ventricle  may  cause  the  visible 
apex  beat  to  bo  displaced  slightly  downward  and  to  the 
left.  When  mitral  regurgitation  occurs  early  in  life, 
the  apex  may  be  carried  to  the  left  nearly  as  far  as  the 
anterior  axillary  line,  and  there  may  be  bulging  of  tlie 
pneeordia. 

Second  Stage. — According  to  the  degree  of  right- 
side  cardiac  hypertrophy,  the  area  of  the  apex  beat  ia 
inereaecd.  It  is  seen  further  to  the  left,  and  also  over 
the  lower  portion  of  the  prawordia  toward  the  median 
line  and  in  the  epigastrium.  In  marked  dilatation  and 
hypertrophy  of  the  left  auricle,  pulsations  may  Im) 
present  at  the  second  left  interspace,  dependent  upon  the 
systole  of  tlie  auricle.  This  auriculo-ventricnlar  sys- 
tole may  imjiart  a  wave-like  motion,  from  above  down- 
ward, to  the  preceordia. 

Third  Slagc—Whea  compensation,  through  hyper- 
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trojJiy  of  the  right  ventricle,  fails,  and  dilatation 
results,  a  diffused  cardiac  impulse  is  present  over  tlie 
entire  lower  ix)rtion  of  the  left  side  of  the  thorax,  and 
also  in  the  epigastrium.  In  extreme  dilatation  of  the 
right  ventricle,  pulsations  may  be  seen  from  the  third 
to  the  sixth  interspaces  near  the  sternum  on  the  left 
side,  and  in  the  epigastrium  along  the  border  of  the  ribs. 

Tricuspid  regurgitation  and  dilatation  of  the  right 
auricle  may  cause  pulsations  to  be  seen  in  the  fifth  right 
interspace  along  the  sternum,  and  systolic  pulsations  in 
the  veins  of  the  neck. 

Involvement  of  the  lungs  is  shown  by  cyanosis, 
dyspnoea  (orthopnoea)  ;  venous  stasis  by  enlargement  of 
the  abdomen  (ascites),  changed  respiratory  movements 
(hydro thorax)  and  oedema  of  the  extremities. 

Palpation. — The  character  of  the  cardiac  action 
detected  by  palpation  corresponds  with  that  noted  by 
inspection. 

First  Stage, — ^When  dilatation  of  the  left  ventricle  is 
slight,  the  ajx^x  beat,  in  addition  to  being  displaced  to 
the  left  and  slightly  downward,  is  strong,  and  the  point 
of  contact  is  well  defined.  In  ])roportion  to  the  dilata- 
tion and  hy])ertro])liy,  the  strength  of  the  impulse  is  in- 
creased and  heaving  in  character,  while  the  area  becomes 
enlarged.  No  thrill  will  be  felt  unless  mitral  regurgita- 
tion is  associated  with  stenosis. 

Second  Stage. — The  impulse  over  the  lower  portion  of 
the  j)rircordia  is  forcible,  and  the  area  is  diffused,  but 
not  so  well  defined. 

Third  Stage, — ^With  failure  of  right-side  compensat- 
ing hypertrophy,  the  iminilse  becomes  more  diffused. 
When  dilatation  predominates,  it  has  a  wave-like,  indis- 
tinct character,  and  may  l)e  detected  to  the  right  of  tlie 
st^^rnum  and  in  the  epigastrium. 

Th(»  ])ulse  in  the  first  stage  shows  no  alteration.  In 
the  second  stage  it  may  become  very  irregular.  With 
failure  of  the  right  heart  (third  stage),  the  arteries  may 
be  im])rojK'rly  filled,  and  the  ])ulse  becomes  small  and 
irregular  in  force  and  frequency. 
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When  ineompptcuny  of  the  tricuspid  valve  opcnrs, 
the  liver  will  be  found  enlarged  and  extending  below  the 
free  border  of  the  ribs.  In  extreme  cases  it  will  be 
pulsating.  Examination  of  tlie  abdomen  will  show 
ascites,  and  effusion  into  the  ]iieural  cavities  will  cause 
enlargement  of  the  lower  portion  of  the  thorax,  with 
loss  of  respiratory  movements. 

Peeoussion.  First  Stage. — ^Percussion  shows  hut 
slight  increase  in  the  area  of  cardiac  dullness.  In 
hypertrophy  and  dilatation  of  the  left  ventricle  alone, 
the  outline  of  dullness  over  the  apex  is  pointed. 

Second  Stage. — With  hypertrophy  of  the  right  ven- 
tricle, the  area  of  cardiac  dullneas  is  increased  to  the 
left  at  the  level  of  the  fourth  rih,  and  thu  outline  at  the 
apex  heeonica  rounded. 

Third  Stage.— With  dilatation  of  the  right  ventricle 
and  tricuspid  regurgitation,  there  is  incKNtse  in  the 
upper  border  of  flatness  at  the  level  of  the  fourth  rib, 
and  dullness  may  be  detected  to  the  right  of  the  sternum 
at  this  point.  Over  the  lower  portion  of  the  sternum 
there  may  he  diminution  of  the  sternal  resonance;  at 
the  apex  dullness  extends  to  the  left  and  downward. 

Pulmonary  Resonance.— In  the  first  and  second  stages 
the  pulmonary  resonance  is  not  impaired.  In  the  third 
stage,  cedema  of  the  base  of  the  lungs  may  cause  a 
diminished  resonance.  In  tlio  latier  stages,  with  effusion 
into  the  pleural  cavity  (hydrothorax),  flatness  is  present 
over  the  lower  portion  of  the  ehcst.  The  perctisaion 
area  of  the  liver  is  also  increased. 

Auscultation. — The  distinctive  sign  of  regurgita- 
tion at  tlie  mitral  orifice  is  a  nmminr  which  occurs  with 
the  ventricular  systole,  aceorajianies,  re]>!aces  or  fol- 
lows the  first  sound  of  tlie  heart  (Figs.  50  and  51),  hav- 
ing its  point  of  maximum  intensity  at  or  near  the  apex, 
and  is  diffused  in  all  directions,  especially  to  the  left, 
to  the  axillary  line  or  beyond.  Posteriorly,  it  may  be 
heard  in  the  left  interscapular  space,  just  below  spine  of 
scapula. 

The  quality  of  the  murmur  is  variable.     It  wva.-^  \*i 
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harsli,  high  pitclied  and  whistling  in  cJiarticter,  or  b 
low  pitched  and  blowing.  Some  claim  tliat  it  alw 
has  a  more  or  less  musical  quality.  It  also  dianges 
from  time  to  time,  and  is  influenced  hy  posture,  being 
most  marked  when  tlio  patient  is  in  the  reeumhent 
position. 

The  quality'and  intensity  of  the  murmur  do  not  ind 
cate  the  extent  nor  character  of  tlie  lesion,  wliicli  i 
estimated  by  tiie  effect  upon  the  heart  and  chaiigea 
normal  cardiac  sounds,  and  in  the  cireulatory  sy 

First  Stage. — Tn  sliglit  regurgitation  a  murmur  i 
not  be  preBent,  hnt  the  first  sound  of  the  heart  at  t 
apes  may  be  prolonged,  due  to  change  in  the  valvular 
element  (impure  first  sound).  Wlien  a  munnur  aceom- 
panies  the  first  sound  which  retains  its  valvular  element, 
the  amount  of  regurgitation  is  small.  The  distiiigui^ 
iiig  sign  of  this  stage  is  tlie  absence  of  accentuation  ^ 
the  second  souud  of  the  heart  in  the  pulmonic  area,  wifll 
a  normal  intensity  of  tlie  aortic  sound ;  also  the  abacaifc 
of  right-side  veutrieidar  hypertrophy. 

Second  Stage.- — On  the  other  hand,  sccentiiation  of 
tlie  pulmonic  second  soimd  is  a  characteristic  sign  of 
compensation  of  the  mitral  lesion  by  hypertrophy  of  the 
right  ventricle.  It  has  been  claimed  that  the  diagnosis 
of  mitral  regurgitation  cannot  be  made  unless 
accentuation  of  the  pulmonic  second  sound  ia  i 

In  estimating  the  extent  of  tlie  lesion  by  the  aocenti 
tion  of  the  pulmonic  second  sound  and  its  relation  to  ti 
aortic,  the  age  of  the  patient  should  always  be  taken  into 
ainsideration ;  also  whether  increased  tension  in  the 
]inlmonary  artery  is  due  to  obstructive  pulmonary  diB- 
ease  (flee  page  274). 

When  right-side  ventricular  hypcrtro]jhy  compensD 
for  the  lesion  at  the  mitral  valve,  the  nnirmur  retain^ 
fairly  definite  quality,  intensity  and  duration;  al»! 
auscultation  of  the  lungs  does  not  show  evidences  of 
pulmonary  oedema,  although  the  breath  sounds  may  bo 
liarslier  than  normal. 
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Third  Stage. — Witli  failure  of  compensation,  the 
murmur  at  the  apex  becomes  less  intense.  Ita  trans- 
mission to  the  left  is  less  marked,  while  the  occurrence 
of  tricuspid  regurgitation  causes  the  murmur  to  be 
heard  over  a  wider  area  to  the  right,  it  often  being 
impossible  to  separate  tliese  two  murmiu-s ;  at  the  aame 
time  the  pulmonic  second  sound  diiuinishea  in  intensity. 
The  mitral  murmur  in  some  eases  may  entirely  dis- 
appear, the  tricuspid  murmur  only  being  heard.  In 
proportion  to  the  failure  of  compensation,  tho  physical 
signs  of  pulmonary  ccdema  and  elFuaion  into  the  pleural 
cavities  occur. 

Diagnosis  of  the  Pathological  Condition. — The  nature  of 
the  Ifwioti  iit  tin'  iiiitfiil  iivhici'  fLimiot  Ixi  determined  by 
the  pjiyiiicai  sifjns  aloiif,  nll.lniiigii  tJieso  may  be  in  a 
measure  distinctive.  When  incom]wtency  is  due  to  a 
recent  endocarditis,  thfire  is  very  little  change  in  the 
size  of  the  lieart,  and  the  uinrmur  is  of  a  aof^  blowing 
quality.  Wlieii  the  valves  are  distorted,  thickened,  or 
perfect  coaptation  prevente<l  by  contraction  of  the 
chordfe  teudineje,  due  to  a  previous  endocarditis,  the 
effect  upon  the  left  and  right  heart  is  more  marked,  and 
the  murmur  has  a  harsh,  rough  and  more  musical 
quality. 

According  to  the  degree  of  interference  with  tho 
valves,  the  murmur  replaces  the  valvular  element  of  the 
first  soimd  at  the  apex. 

IneomiJftency  clue  to  dilatation  of  the  left  ventricle 
(relative  valvular  inanfRciency)  rarely  gives  a  lond, 
high-pitched  murumr.  When  this  condition  is  secondary 
to  disease  of  the  aortic  orifice,  or  changes  in  the  arterial 
system,  the  mitral  murmur  is  nnich  less  intense  than 
those  at  tlie  aortic  orifice.  Age  is  an  important  factor 
in  determining  the  nature  of  the  lesion.  Under  forty 
years  of  age,  uncomplicated  mitral  regurgitation  is 
generally  due  to  a  previous  endocarditis.  Oocnrring 
after  forty-five  years  of  age,  it  is  generally  due  to 
secmulary  dilatation,  and  is  associated  with  tlie  history 
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and  physical  signs  of  the  primary  lesion  at  aortic  orifice 
or  in  arteries  (arterio-sclerosis). 

Functional  and  Hcemic  Murmurs  in  the  Mitral  Area. 
— Murmurs  with  the  first  soimd  at  the  apex,  that  occur 
in  ana3mia  or  severe  febrile  diseases,  are  generally  soft, 
blowing  in  quality,  and  are  not  associated  with 
secondary  changes  in  the  heart  or  pulmonary  circulation. 
(Fig.  62.)  The  apex  beat  is  not  displaced ;  the  force  is 
weak,  not  lifting;  the  second  sound  over  the  pulmonic 

Fig.  62. 


Anaemia — systolic  murmur  inlnitral  area. 

area  is  not  accentuated,  although  there  may  be  a  soft, 
blowing  murmur  (Fig.  63),  and  the  tension  of  the 
radial  pulse  is  unaffected. 

Murmurs  of  this  character  may  occur  during  acute 
febrile  diseases,  especially  rheumatism,  and  be  due  to 
acute  endocarditis  affecting  the  mitral  valve,  or  to  tem- 
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porary  insufficiency  resulting  from  cardiac  mUscular 
weakness  (myocarditis).  It  is  impossible  to  determine 
whether  these  murmurs  are  organic  or  fimctional  at  first 
examination,  and  their  nature  can  only  be  decided  by 
noting  the  changes  that  occur  in  the  murmur  and  the 
effect  on  the  heart  and  circulation. 

Aortic  stenosis  may  be  attended  by  a  murmur  that  is 
heard  at  the  apex,  with  a  quality  different  from  that 

Fig.  fi3. 


Anflemia,  systolic  murmur  in  mitral  and  pulmonary  areas. 

present  at  the  base  of  the  heart,  and  simulating  the 
murmur  of  mitral  regurgitation.  This  murmur  is  not 
transmitted  to  tlie  axilla  nor  associated  with  accentua- 
tion of  the  ])ulmonic  second  sound. 

Differential  Diagnosis.  —  Exo-cardial     murmurs     may 
simulate   those   of  mitral   regurgitation.      Pericardial 
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friction  sound  may  be  localized  at  the  apex,  and  be 
synchronous  with  the  first  sound  of  the  heart.  It  is 
differentiated  from  the  endocardial  murmur  by  changes 
in  the  intensity  and  character  caused  by  pressure  and 
position,  and  it  is  not  transmitted  beyond  the  apex  beat 
nor  heard  behind  in  the  interscapular  space. 

Pleuritic  friction  sounds  generally  have  more  or  less 
of  the  friction  quality,  and  are  influenced  also  by  press- 
ure and  position,  and  their  rhythm  is  more  dependent 
apon  respiratory  than  cardiac  action. 

Cardio-respiratory  murmurs  are  also  influenced  by 
the  respiratory  movements,  being  intensified  during 
inspiration,  and  generally  inaudible  at  the  end  of  expira- 
tion. The  point  of  maximum  intensity  does  not  corr(^ 
spond  to  the  apex  of  the  ventricle,  but  is  somewhat 
removed  from  it.  Tlie  murmur  does  not  replace  the 
first  sound  of  the  heart  nor  change  its  valvular  character. 
It  is  also  influenced  by  the  position  of  the  patient,  being 
most  marked  in  the  recumbent  position,  although  this 
is  not  an  invariable  rule. 

STENOSIS  AT  THE  MITRAL  ORIFICE. 

Obstruction  at  the  mitral  orifice  may  occur  as  an 
isolated  lesion,  but  it  is  usually  associated  with  regurgi- 
tation. 

Normally,  with  ventricular  diastole  the  mitral  orifice 
enlarges  to  twice  the  size  that  it  has  during  systole,  and 
the  relaxation  of  the  pa])illary  muscles  allows  free  open- 
ing of  the  leaflets.  The  flow  of  blood  through  the 
opening  is  due  to  three  forces  that  are  operative  at 
different  periods  of  the  ventricular  diastole:  (1)  The 
aspirating  or  suction  force  of  the  dilating  ventricle. 
This  force  is  most  marked  during  the  first  period  of 
ventricular  diastole,  and  gradually  decreases  as  the 
ventricle  becomes  distended.  (2)  Pressure  of  blood  in 
the  auricle  and  pulmonary  veins.  This  is  most  marked 
also  at  the  beginning  of  diastole.      (3)  Auricular  sys- 
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tolo,  which  eompletps  t.liG  emptying  of  the  aiiride,  and 
occurs  just  before  tlie  first  sound  of  the  heart. 

Narrowing  of  the  mitral  orifice  may  he  due  to  changes 
that  involve  the  auriculo-ventricnlar  rinj;,  interfering 
with  the  normal  enlargement  of  the  (ij>eniiig  during 
diastole,  or  they  may  involve  tlie  leaflets  or  the  chorda' 
tendinetP.  These  changes  are  generally  secondary  to 
endocarditis. 

The  earliest  change  of  endocarditis  is  usually  the  pro- 
duction of  vegetations  on  the  auricular  surface  of  the 
valve,  which,  while  causing  no  obstruction,  rentier  the 
surface  rough  and  allow  of  the  production  of  a  murmur. 
Secondary  thickening  of  the  leaflets  and  the  ehordir 
tendiucss  prevent  free  motion  of  the  valves,  caiising  them 
to  project  into  the  centre  of  the  ventricle,  and,  while  the 
obstruction  is  slight,  fluid  veins  are  formed.  Attach- 
ment of  the  edges  of  the  leaflets  may  occur,  converting 
the  valve  into  a  funnel,  and  producing  more  or  less  inter- 
ference with  the  flow  of  blood.  This  condition  ia 
especially  liable  to  occur  in  children.  More  marked 
adhesion  and  retraction  of  the  valves  may  occur,  so  tliat 
the  opening  hcconif?  a  mere  split. 

Effects  of  Mitral  Obstruction. — The  changes  that  occur 
ns  ihc  ffsiih  of  Hiilr;i!  sfcnunie  are  comparatively  slow, 
ami  the  I'fl'fcts  prtjdiLCL'd  uptm  the  circuhitory  system  can 
be  divided  into  three  stages. 

First  SIngp. — The  immediate  efltect  of  obstruction  at 
the  niitrnl  orifice  is  to  increase  the  work  of  the  left 
auricle,  whieb  is  met  by  a  compensating  hypertrophy. 

When  the  obstruction  to  the  flow  of  blood  is  slight, 
the  effect  may  not  extend  Ivsyond  a  simple  hypertrophy 
of  the  left  auricle,  which  is  snfficieTit  to  force  the  normal 
amount  of  blood  into  the  ventricle  and  to  prevent  any 
interference  with  the  pulmonary  circulation. 

Second  Stage. — -When  the  obstruction  is  more 
marked,  the  effect  may  ejitend  beyond  the  left,  auricle 
and  involve  the  pulmonary  circuhition  and  the  riglit 
heart.      Interference  with  the  puhnonjiry   circulation 
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may  oemr  in  two  ways,  according  as  the  liypertrnphy  of 
the  left  auricle  la  siifficieiit  or  insufficient  to  compoiieate 
for  the  obstnicticin.  (1)  Hypertrophy  of  the  left  auricle 
niay  be  sufficient  to  close  the  openings  of  the  pulmonary 
veins  and  to  ompty  itself  at  the  time  of  auricular  ayst/>]e, 
and  yet  pressure  in  the  pulmonary  circulation  may  be 
above  nomial.  This  oeeiirs  when  the  olistniction  at  the 
mitral  orifice  is  so  marked  that  the  aspirating  force  of 
the  heart  and  the  pressure  in  the  pulmonary  veins  are 
insufficient  to  empty  the  pulmonary  circulation  during 
the  early  iwrtion  of  diastole.  This  increases  pressure 
in  the  pulmonary  veins,  arteries  and  capillaries,  causing 
secondary  hyi)ertrophy  of  the  right  ventricle,  wifh 
aeeentnation  of  the  pulmonic  second  sound.  Dilatation 
of  the  left  auricle  is  not  proBcnt  during  this  perind  nl'  the 
second  stage,  and  only  occurs  when  the  power  lieciniifs 
insuffirieut  to  overcome  obstruction. 

(-/)  When  the  hypertrophy  of  the  left  auriele  i? 
niiable  to  overcome  the  obstruction,  dilatation  ocmrs. 
and  witli  auricular  syst/de  the  bloed  is  forced  from  the 
auricle,  not  only  through  the  obstnietion,  hut  also  into 
■  the  pulmonary  veins,  and  marked  congestion  of  the  lung 
ensues.  As  was  explained  under  "jMitral  Itegurglta- 
tion,"  thia  interference  with  pulunmiiry  eireulation  is 
compensated  for  by  hypertrophy  (if  the  right  heart. 

During  this  stage  the  left  ventricle  may  Iw  normal, 
or,  on  account  of  imperfect  distension  of  it«  cavity  du  '.■- 
ing  diastole,  this  cavity  may  be  reduced  iu  size. 

Third  Siaye.— Failure  of  right  ventricular  eorapcnsa- 
tion  occurs  in  mitral  obstruction  under  the  same  condi- 
tions and  with  the  same  effects  as  has  already  been 
noted  luider  "Mitral  Regiirgit^ation." 

Physical  Signs.  Inspf.ction. — The  changes  noted  by 
ins])ect.iiiTi  rorrew|mnil  to  change  in  the  position  of  llie 
apex  bi'nt  and  thi-  condition  of  the  eireulation. 

In  the  first  slafje,  there  l)eing  no  increase  in  the  size 
of  the  ventricles,  the  a|>cx  beat  is  in  the  normal  ^losition. 
Ill  children  the  jndsation  of  the  iiuri<'le  may  he  noted  | 
the  second  and  third  left  interspaces. 
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In  the  second  stage,  especially  during  the  early  period, 
the  apex  beat  is  dis[)laee<l  upward  and  to  the  left,  even 
beyond  the  nipple  line.  (I^'ig.  G+-)  With  dilatation  of 
the  right  ventricle  tliero  is  increase  in  the  area  of  visible 
apex  beat  and  extension  toward  the  median  line.  When 
the  disease  occurs  in  early  life,  there  may  be  slight 
enlargement  of  the  pra-eordia. 

In  the  third  stage  the  apex  beat  is  diffused  and  indis- 
tinct.     Interference   witli   tlie    piilninnary   circulation 


causes  marked  cyanosis  of  the  membranes  and  a  dusky 
appearance    of   the    skin.      Interference   with    return    ■ 
circnlation   causes   the   veins   of   the   neck   to   become    i 
prominent,   and   pulsations   are  noted  when   tricuspid    ' 
regurgitation  is  present. 

PALFATtoN.  First  Stage.— Tho  apex  beat  may  be 
normal  or  slightly  decreased  in  force.  Over  the  apex 
beat  a  thrill  may  be  felt.     The  characteristic  feature  of 
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tli(i  thrill  is  its  sudden  termination  at  the  moment  that 
tlu^  a])ex  l)cat  is  felt  The  duration  of  the  thrill  and  its 
length  will  depend  upon  the  degree  of  obstruction  and 
tli(^  foivo  of  the  current  during  different   periods  of 

ventricular  diastole. 

The  ])ulse  may  be  normal  or  show  slight  emptiness  of 
th(^  artery. 

Hrrond  Stage, — Hypertrophy  of  the  right  ventricle 
ejinses  tlio  aj)ox  beat  to  be  more  diffused.  Over  the  left 
inteicostal  s])accs  the  closure  of  the  pulmonary  valves 
iMjiy  he  felt  as  a  shock.  The  thrill  is  more  marked. 
The  j)nlse  may  1)C  normal  and  regular  when  patient  is 
(piiel,  heeoniing  irregular  on  exertion. 

llilnl  Sfarjc. — ^Witli  failure  of  right-side  compensa- 

1  ion,  the  {ij)ex  l>eat  becomes  more  diffused  and  wave-like, 
I  he  thrill  w(Mik(^r  or  absent,  or,  if  present,  is  felt  but  for 
;i  slioit  time  l)of()ro  the  apex  beat.  The  pulse  is  small, 
irreniihir,  iind  the  arteries  are  imperfectly  filled. 

When  fnilnrc^  of  compensation  has  occurred  gradually, 
with  lojiii-eon tinned  interference  with  the  venous  circu- 
hit  ion,  inei'ensed  ]n*essure  in  the  arteriesj  due  to  obstruc- 
tion to  ejij)ilhiry  circulation,  may  cause  hypertrophy  of 
the  left,  ventricle,  so  that  the  apex  beat  will  be  more 
in:irke(l  thnn  during  the  earlier  stages. 

Pkk'ci  ssioN.  First  Stage, — The  area  of  percussion 
(Inllness  is  norninl.  During  the  second  and  third  stages 
it  coiresj)on(ls  to  the  anatomical  enlargement  of  the 
hejii't.  (see  Mitrnl  Regurgitation). 

Ai'S(M;i/rATi()i\. — The  diagnostic  sign  of  obstruction 
at,  the  mitral  orifice  is  the  ])resence  of  a  marked  vibra- 
tory mnrmur,  which  begins  an  appreciable  time  after 
the  second  sound  and  increases  in  intensity  until  ter- 
minatcMl  al)ru])tly  by  the  accentuated  first  sound  (pre- 
systx)lic)  ;  tlie  ])oint  of  maximum  intensity  is  at  the  apex, 
around  \vhi(*h  it  is  diffused. 

The  above  are  characteristics  of  the  typical  murmur 
of  mitral  obstruction,  but  it  is  subject  to  variations  in 
quality,   duration  and   intensity,   dei>endent  upon   the 
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!  and  character  of  tlie  obafcriictipii  ami  the  lorte 
of  tlie  eurreiit  of  blood  through  tlie  opening. 

The  miirniiir  has  been  described  as  rongh,  rumbling, 
rolling,  churning,  grinding,  blubbering,  and  may  ba 
Binuilatetl  by  pronouncing  the  ayllablos  "rrb,"  "rrt." 

The  most  distinctive  feature  ia  tiie  short,  sharp  siiimd 
that  terminates  the  murmur,  which  always  i^raistSj 
even  though  the  other  phases  of  the  murmur  are  absent. 
It  may  ho  the  only  sign  present  of  mitral  obstruction, 
as  the  munimr  ia  not  constant. 

The  production  of  a  mumiur  demands  that  the  blood 
pass  til  rough  tlio  contracted  orifice  with  a  definite 
amount  of  force.  Ah  tiie  rapidity  of  the  passage  of  the 
blood  through  the  heart  varies  from  time  to  time,  accord- 
ing to  the  rate  of  c^irdiac  action,  tie  ninnnnr  may  ho 
absent  at  one  time  and  present  at  another.  Variations 
in  the  force  of  tlie  current  also  cause  a  rise  and  fall  in 
tlie  intensity  of  the  murmur. 

The  duration  of  the  murmur  and  its  relation  to  the 
first  and  second  sounds  of  the  heart  also  vary.  Wlien 
the  muniiur  is  heard  only  for  a  brief  period,  just  before 
the  first  sound,  it  is  distinctly  pre-systolic.  The  dura- 
tion may  be  longer,  however,  ao  tliaf  it  oecupiea  tlio 
major  portion  of  diastole,  or  in  Bome  cases  it  may  bo. 
lieard  with  greatest  intensity  almost  inmiediately  after 
the  occurrence  of  the  second  sound ;  but  this  murmur 
can  never  occur  with  or  replace  the  second  sound  of  tlie 
heart.      (Fig.  47.) 

The  presence  of  a  murmur  during  the  different  por- 
tions of  diastole  depends  upon  tlie  nature  of  tiie  force. 
When  tJie  force  necessary  to  produce  the  murmur  is  due 
to  auricular  systole,  the  murmur  is  heard  just  before 
the  first  sound.  When  the  constriction  is  marked  and 
the  force  is  supplied  by  the  asi)irating  action  of  tlie 
left  ventricle  and  the  tension  that  exists  at  the  time  in 
the  auricle  and  puhnonary  veins,  the  murmur  will  occur 
I  earlier  in  diastole. 
I       first  Stage. — The  murmur  ia  harsh  in  proportion  to 
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the  tbrill  is  its  sudden  termination  at  the  moment  tiiat 
tlie  apex  beat  is  felt.  The  duration  of  tlie  thrill  and  its 
length  will  depend  upon  the  degree  of  obstruction  and 
tlie  force  of  tlie  current  during  different  periods  of 
ventricular  diastole. 

The  pulse  may  be  normal  or  show  slight  emptiness  of 
the  artery. 

Second  Siage. — ^HyjMTtrojihy  of  the  right  ventricle 
causes  the  apax  beat  to  be  more  diffused.  Over  the  left 
intercostal  spaces  the  closure  of  the  pulmonary  valves 
may  be  felt  as  a  sboclt.  The  thrill  is  more  marked. 
The  pulse  may  be  nonnal  aijd  regular  when  patient  is 
quiet,  becoming  irregular  on  exertion. 

Third  Stage. — ^With  failure  of  right-side  compensa- 
tion, the  apex  beat  becomes  more  diffused  and  wave-like, 
the  thrill  weaker  or  absent,  or,  if  present,  is  felt  but  for 
a  abort  time  before  the  apex  beat  The  pulse  is  small, 
irregular,  and  the  arteries  are  imperfectly  filled. 

When  failure  of  compensation  haa  occurred  gradually, 
with  long^continned  interference  witli  the  venous  circu- 
lation, increased  pressure  in  the  arteries,  due  to  obstruc- 
tion to  capillary  circulation,  may  cause  hypertrophy  of 
the  left  ventricle,  so  that  the  apex  beat  will  be  more 
marked  than  during  the  earlier  stages. 

PEBCufisiOH.  First  Stage. — The  area  of  percussion 
dullness  is  normal.  During  the  second  and  third  stages 
it  corresponds  to  the  anatomical  enlargement  of  the 
heart  (see  Mitral  Regurgitation). 

Adscdltation, — The  diagnostic  sign  of  obstruction 
at  the  mitral  orifice  is  the  presence  of  a  marked  vibra- 
tory murmur,  which  begins  an  appreciable  time  after 
the  second  sound  and  increases  in  intensity  until  ter- 
minated abru]>tly  by  the  accentuated  first  sound  (pre- 
systolic) ;  the  point  of  maximum  intensity  ia  at  the  apex, 
aivmnd  whicli  it  is  diffused. 

The  above  are  characteristics  of  the  typical  nmrmur 
of  mitral  obstnictiinu,  but  it  ia  subject  to  varintifma  in 
quality,   duration  and  intensity,   dependent  upon   the 
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dogi-«o  and  clmracter  of  the  obatniction  and  tlio  force 
ui  the  ciirreut  of  blood  throiigli  tlie  opeiiiiitr. 

Tlie  miinuiir  has  been  descrilied  as  rough,  rumbling, 
rolling,  clniriiiiig,  grinding,  bhibbering,  and  may  be 
simulated  by  pronouncing  the  syllables  "rrb,"  "rrt," 

The  most  (Hnt.iiictivo  feature  is  tlie  short,  sharp  sound 
that  tcriiiinalcs  ihr  inurmui",  which  always  persists, 
even  tliHiii^h  the  ntliiT  jihases  of  the  imirmur  are  absent. 
It  may  hu  thi:  only  aign  present  of  mitral  obstruction, 
as  tlie  mnnnnr  is  not  cimstant. 

The  production  of  a  inumiur  denianda  that  the  blood 
pass  through  the  contracted  orifice  with  a  definite 
amount  of  force.  As  the  rapidity  of  the  passage  of  the 
blood  through  the  heart  varies  from  time  to  time,  accord- 
ing to  tlie  rate  of  cardiac  action,  the  murmur  may  be 
absent  at  one  time  and  present  at  another.  Variations 
in  the  force  of  tihe  current  also  cause  a  rise  and  fall  in 
the  intensity  of  the  murmur. 

The  duration  of  the  murmur  and  its  rcdation  t«  tliC 
first  and  second  sounds  of  the  heart  also  vary.  When 
the  murmur  is  heard  only  for  a  brief  jieriod,  just  before 
the  first  sound,  it  is  distinctly  pre-systolic.  The  dura- 
tion may  be  longer,  however,  so  that'  it  occupies  the 
major  portion  of  diastole,  or  in  some  eases  it  may  be 
heard  witli  greatest  intensity  almost  immediately  after 
the  occurrence  of  the  second  sound;  but  this  murmur 
can  never  occur  with  or  replace  the  second  soimd  of  the 
heart.     (Fig.  47.) 

The  presence  of  a  murmur  during  the  different  por- 
tions of  diastole  depends  ii|Min  the  nature  of  the  force. 
When  the  force  nccpssary  to  produce  the  murmur  is  due 
to  auricular  syst^ile,  the  murnuir  is  heard  just  before 
the  first  sound.  When  the  constriction  is  marked  and 
the  force  is  supplied  by  tlic  aspirating  action  of  the 
left  ventricle  and  the  tension  that  exists  at  the  time  in 
the  auricle  and  pulmonary  veins,  the  murmur  will  occur 
earlier  in  diastole. 

First  Stage. — The  murmur  is  harsh  in  proportion  to 
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the  conHtriction  and  the  auricular  hypertrophy,  markedly 
pre-systolic,  and  terminated  with  the  accentuated  first 
sound  of  the  heart,  which  is  clear.  In  sliglit  stenosis 
the  accentuated  first  sound  may  only  be  present,  or 
the  muniiur  may  he  temimrarily  absent  when  the  patieut 
ia  in  bed  and  the  cardiac  action  is  quiet. 

Second  Stage. — The  murmur  is  haraii,  occurs  earlier 
in  the  diastole,  witli  marked  pre-systolic  increase  in  inten- 
sity. The  pulmonic  second  sound  is  accentuated,  and 
tliere  is  a  tendency  to  reduplication  of  the  second  sound 
over  the  base  of  the  heart  and  absence  of  the  soeond 
souud  at  the  apex.  Change  in  the  second  sound  at  tiie 
base  or  apex  is  due  to  increased  pressure  in  the  pul- 
monary artery,  with  diminished  tension  in  the  aorta. 

During  this  stage,  when  the  power  of  the  left  auricle 
is  failing,  two  points  of  intensity  may  be  noted  (double 
crescen<lo)  ;  one  mid-diastolic,  and  the  other  pre-systolic, 
depending  upon  the  varying  force  of  the  blood  current. 
(Fig.  65.)     Auscultation  of  the  lung  during  the  car)| 

Fio.  es. 


portion  of  this  type  shows  a  slight  harshness  of  the 
respiratery  murmur.  Long-continued  hi^  tension  in 
the  pulmonary  circulation  later  produces  signs  of  cardiac 
pneumonia— brown  induration. 

Third  Stage. — In  proportion  to  the  fenblcness  of  the 
left  auricular  systole  and  lowering  of  the  pressuic  in 
the  pulmonary  circulation,  due  to  failure  of  right  heart 
compensation,  the  murmur  loses  its  characteristic  rough- 
ness or  disappears.  Accentuation  of  the  second  sound 
is  absent.  The  first  simnd  becomes  short,  sharp  and 
sudden  over  the  tricuspid  area ;  the  soft  systolic  murmur 
of  tricuspid  regurgitation  may  be  detected,     Ovep  t 
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hings,  failure  of  the  riylit  heart  ia  sliowii  Tjy  tiie  physical  I 
sigus  of  pulinouary  o^deiua  and  effusion  into  tlie  serous  j 
cavities,  aa  noted  iiiiiler  "Mitral  llegurgitation," 

Differential  Diagnosis. — Murmurs  tliat  may  he  mis- 
taken for  tliat  of  mitral  steiiosia  are  (1)  tliose  whose 
jioints  of  uiaxinuun  iuteimity  are  at  the  apex- — mitral 
regurgitation,  tricuspid  regurcitatiou — and  (3)  those 
that  oceur  during  diastole — aortic  regnrgitation  (Flint 
murmur),  tricuspid  stenosis,  jieripardial  (friction)  ' 
murmurs. 

MiTBAi.  RkCiuhoitation.^ — The   munnur   of  mitral 
stenosis  increases  in  inttmsity  up  to  the  occurrence  of 
the  first  sound  of  the  heart ;  that  <jf  mitral  regurgitation  \ 
begins  with  the  first  sound,  and  gradually  diniiniahes  in  j 
intensity. 

The  ninnuur  of  mitral  stenosis  ia  localized  at  the  site  ] 
of  the  visible  apex  beat ;  that  of  mitral  regurgitation 
transmitted  beyoiul  the  pra-cordia  toward  the  axilla,  and  I 
is  heard  also  behind. 

Mitral  regurgitation  and  mitral  stenosis  are  fre- 
quently associated.  Under  these  circumstances,  when 
both  murmurs  are  present,  a  harah,  rough  muniiur  ia 
heard,  culminating  with  the  sharp  first  sound,  which  ia  I 
immediately  followed  hy  a  softer,  blowing  murmur, 
which  is  transmitted  toward  the  axilla. 

Teicuspiu  Reoukoitation. — The  murmur  of  tri- 
cuspid regurgitation  may  ho  heard  witli  tlio  point  of 
maximum  intensity  just  within  the  apes  heat.  When 
not  secouflary  to  mitral  stenosis,  its  time,  its  area  of 
<iiffu8ion  ami  the  secondary  pffects  ujwn  iJie  venous  cir- 
culation are  the  distinctive  feature?.  When  associated 
with  mitral  stenosis,  it  follows  the  first  sound  of  the 
heart,  and  is  si^ft,  blowing  in  character.  Tricuspid 
repirgitation  is  determined  more  hy  the  changes  in  the 
venous  circulation  than  by  the  presence  of  the  nnirnuir. 

AoETic  REauKoiTATiox, — The  murmur  of  mitral 
stenosis  may  occupy  most  of  tJie  diastolic  jieriod.  It 
usually  begins  an  appreciable  time  after  the  occurrence 
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of  the  second  sound,  and  can  never  accompany  or  replace 
it.  The  nmrnnir  of  aortic  regurgitation,  on  the  other 
hand,  accompanies,  replaces  or  follows  immediately 
after  the  aortic  soimds. 

The  murmur  of  mitral  stenosis  is  suddenly  termi- 
nated with  the  occurrence  of  the  first  sound.  That  of 
aortic  regurgitation  is  most  marked  at  the  beginning  of 
diastole,  and  usually  fades  out  before  the  occurrence  of 
the  first  sound. 

^^Flijs^t"  Murmur. — This  may  occur  as  a  marked  pre- 
systolic increase  of  the  diastolic  murmur,  or  may  occur 
as  a  separate  sound  in  aortic  regurgitation. 

Tricuspid  Stenosis. — The  time  of  these  two  mur- 
murs are  identical.  Their  ix)ints  of  maximum  intensity 
may  be  slightly  separated,  but  usually  they  are  the  same. 
The  murmurs  are  also  similar  in  quality  and  duration 
during  the  diastolic  period.  The  differentiation  is 
extremely  difficult,  and  is  made  only  when  the  two 
murmurs  vary  in  j^oint  of  maximum  intensity  and  in 
quality. 

Pericardial  Friction  Sounds. — ^Pericardial  fric- 
tion sounds,  especially  when  due  to  adherent  pericar- 
dium, may  simulate  the  murmur  of  mitral  stenosis,  but 
the  sound  does  not  terminate  with  the  a^x^x  beat,  being 
carried  slightly  into  the  systolic  period. 

OBSTRUCTION  AT  THE  AORTIC  ORinCE. 
AORTIC  STENOSIS. 

Obstruction  to  the  flow  of  blood  through  the  aortic 
orifices,  due  to  diminution  of  its  calibre,  is  a  rare  con- 
dition, but  signs  soinewliat  similar  to  those  produced  by 
narrowing  of  the  orifice  are  present  when  the  orifice 
remains  of  the  same  diameter  as  in  Iiealth. 

True  obstruction,  or  stenosis,  at  the  aortic  orifice  may 
be  caused  by  (1)  contraction  of  the  fibrous  ring;  (2) 
rigidity  of  the  cusps  of  the  valves;  (3)  adhesions  of  the 
borders  of  the  valves,  and  (4)  masses  of  vegetations. 
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Non-obBtnictive  conditiona  producing  a  miiriunr  at 
the  aortic  orific«  may  be  (1)  roiighening  of  tlie  aiirfaee 
ci£  the  valveB  by  vegetationa,  calcareous  (lp]X)sita;  (2) 
dianges  in  the  aize  of  tJie  aorta  (relative  obstruction), 
and  (3)  cJiaiigea  in  the  specific  gravity  of  the  blood 
(h.Tniic  or  functional  miimiur). 

Effect  of  Stenosis. — The  effects  of  obstrnction  at  the 
aortic  nriticp  may  he  diviileil  into  three  stages,  according 
as  they  are  limited  to  (1)  the  left  ventricle,  (2)  extend 
Iwyond  the  mitral  valve  and  involve  the  pulmonary  cir- 
cnlation  and  right  ventricle,  (3)  when  they  extend 
beyond  the  tricnspid  valve  and  involve  the  venons 
circulation. 

First  Stage.— As  the  lesions  that  produce  obstruction, 
whether  dne  to  endocarditis  or  secondary  changes  in  the 
aorta,  progress  slowly,  there  is  a  eorrespondirg  gradual 
increase  in  the  work  of  the  left  ventricle,  which  is  met 
by  compenaating  hypertrophy  witiiont  any  correspond- 
ing degree  of  dilatation.  Dilatation  doea  not  occur 
until  the  left  ventricle  faila  to  empty  its  cavity  at  each 
Bystole,  This  failure  may  be  temporary,  as  when  the 
cardiac  rate  is  suddenly  increa.'^ed.  Compensation  by 
increased  hypertrophy  may  again  occur,  but  the  dilata- 
tion of  the  cavity  remains. 

The  effect  of  the  stenosis  is  limited  to  the  left  ven- 
tricle for  a  variable  period  until  repeated,  or  extensive 
dilatation  of  tie  left  ventricular  cavity  causes  imperfect 
action  of  the  i)apillary  muscles  and  enlargement  also 
of  the  auriculo-ventriciilar  ring  and  relative  insuffi- 
ciency of  the  mitral  valves.  The  effect  \\\nm  tiie  arterial 
system  is  marked,  producing  a  character iatic  pulse- 
Second  Stage,. — When  regurgitation  at  the  mitral 
orifice  occurs  tJie  work  of  the  left  ventricle  is  tem- 
porarily relieved,  and  there  ia  immediate  interference 
with  the  pulmonary  circulation,  increased  tension  in  the 
pulmonary  artery  and  compensating  hypertrophy  of  the 
right  ventricle.  For  subsequent  changes  in  this  stage, 
and  those  that  occur  during  the  third  stage,  with  failure 
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of   compensation    l>y    Mic    riglit.    vcnt.rir-lo    (see    Mi^ 
Kcgiirgitation,  ]ia|];c  304).  

In  conditioTia  which  give  a  Himilar  murmur,  but  are 
non-obatriictive,  thS  primary  effect  on  the  left  ventricle 
and  tlie  subsequent  changes  in  the  lieart  are  absent.  An 
exeeption  to  this  is  where  atheroma  or  loss  of  elasticity 
of  the  aorta  has  preceded  the  dilatation  of  tlie  aorta, 
when  there  is  liypertrophy  of  the  left  ventricle.  In  this 
condition  dilatation  of  tlie  aorta  may  occur,  instead  of 
regurgitation,  at  the  mitral  orifice. 

Physical  Signs.  TNaPECTTON. — The  position  and 
extent  of  the  a]>ex  heat  correspond  to  tlie  changes  in  the 
size  of  tlte  heart. 

First  Stage. — When  there  is  liypertro]iliy  only  of  the 
left  ventricle,  the  apex  heat  may  be  in  the  normal  posi- 
tion, or,  at  most,  carried  slightly  to  the  loft,  and  is  well 
defined.  When  hypertrophy  and  dilatation  are  asso- 
ciated, it  is  displaced  to  the  left  and  downward,  and  the 
area  ia  more  diffuaod. 

Second  Stage. — -The  apex  beat  is  seen  further  to  the 
left,  and  also  over  tlio  lower  portion  of  the  pra-eordia. 
Visible  pulsations  may  Ite  present  in  the  third,  foiirtli 
and  fifth  interspaces  (left),  and  there  may  be  pm-cor- 
di.l  iHilging. 

Third  Stage. — Dilatation  of  the  right  ventricle,  ve- 
nous engorgement,  and  tricuspid  regurgitation  pive  a 
diffused,  wavy  pulsation,  witli  enlargement  and  pulsa- 
tions of  the  veins  in  tlie  neck. 

Palpation.  First  Stage. — Palpation  gives  imjxir- 
tant  information  concerning  not  <uily  the  condition  of 
the  heart,  but  also  the  degree  of  stenosis  aaid  tlic  nature 
of  tlie  structural  clianges.  The  apex  beat  is  character- 
istic. It  lacks  the  sudden,  sliarp  tap  of  the  normal 
heart,  and  the  impulse  is  slow,  lab()rod  and  sustained, 
terminating  with  a  short,  sharp  recoil  that  may  give  the 
Bcii-sation  of  a  slight  tap. 

Wlieu  dilatation  is  added  to  hypertrophy,  the  labored 
and  forcing  action  of  the  heart  is  increased,  but  it  c 
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not  have  the  lifting,  hpaving  impulse  of  hypGrtrophy 
«Tid  dilatation  due  to  other  caiiscs.  Over  the  base  of  the 
heart  an  intense  thrill  may  he  felt ;  the  point  of  maxi- 
mum intensity  is  iisnally  in  the  aortic  area,  but  it  may 
he  detected  also  at  the  aj>ex. 

The  intensity  of  tlie  thrill  dues  not  indieatn  the 
degree  or  nature  of  the  lesion,  although  it  occurs  most 
fretincntty  when  the  ohstniction  is  dne  to  tibi-ons  or 
atheromatons  thickening  of  the  aortic  ring  or  enspa. 
The  intensity  of  die  thrill  13  more  directly  connected 
■with  the  forcfi  of  the  cnrrent, 

The  pnlse  is  of  groat  importance  in  aortic  atenosia. 
Its  eliaracter,  when  taken  in  connection  with  the  changes 
in  the  lieart,  det-erminea  the  extent  of  the  lesions  that 
cause  the  systolic  mnnnur  at  the  aortic  orifice. 

In  proportion  to  the  degree  of  obstruction  ia  the  vari- 
ance between  the  slow,  labored,  hut  forcible,  apex  beat 
and  the  small  pulse  wave. 

Normally,  witli  ventricular  Bystole  the  blood  i.s 
rapidly  forced  into  the  aorta,  which  is  distended,  giving 
to  tiie  radial  artery  the  characteristic  pulse  wave.  In 
proportion  to  the  obstruction  the  hlood  is  slowly  forced 
into  the  aorta  during  the  entire  period  of  systole,  so  that 
there  does  not  occur  the  sudden  distension  of  the  aorta, 
and  the  pulse  wave  lacks  the  sharp  rise  and  continues 
longer. 

Non-obatructive  conditions,  producing  aortic  sy.ftjilic 
innrmnrs,  do  not  give  this  type  of  pulse. 

The  characteristics  of  the  pulse  in  aortic  stenosis  are 
well  seen  in  the  sphygmographic  tracings  (Fig.  41). 

The  effect  of  exertion  on  the  pulse  is  important  in 
determining  the  power  of  tlie  hypertrophieJ  left  ven- 
tricle to  compensate  for  the  lesion.  When  exertion 
increases  tJie  frequency  and  force  of  the  pulse,  then 
compensation  is  perfect,  bo  the  obstruction  small  or 
great.  If  it  causes  a  long,  even  and  regular  pulse  while 
the  patient  is  quiet,  to  become  shorter,  small  and 
irregular  in  force  and  rhythm,  then  the  compensation  is 
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sufficient  when  the  heart  is  beating  slowly,  but  is  inade- 
quate to  empty  the-  ventricle  when  the  rate  is  increased. 

Second  Stage. — ^When  regurgitation  at  the  mitral 
orifice  occurs,  the  cardiac  impulse  is  less  labored,  but 
shorter  and  more  diffused.  The  thrill  over  the  base  of 
the  heart  becomes  less  intense  or  may  disappear,  and  the 
pulse  becomes  shorter  and  smaller  and  is  not  disturbed 
to  the  same  extent  by  exertion. 

Third  Stage. — The  impulse  becomes  indistinct  and 
wavy,  the  thrill  is  absent  and  the  pulse  is  small  and 
thready. 

Percussion. — Changes  in  the  areas  of  cardiac  flat- 
ness and  relative  dullness  correspond  to  the  changes  in 
the  size  of  the  right  and  left  ventricles.  During  the 
stage  of  simple  hypertrophy  of  the  left  ventricle,  no 
change  in  the  percussion  can  be  detected.  With  the 
occurrence  of  dilatation,  the  area  of  deep  dullness  is 
enlarged  to  the  left  and  downward. 

Auscultation. — The  characteristic  sign  of  aoi-tic 
stenosis  is  a  systolic  murmur,  occurring  with  the  first 
sound  of  the  heart  at  the  base,^  with  the  point  of  maxi- 
mum intensity  in  the  second  right  intercostal  space  and 
transmitted  upward  and  laterally.  A  marked  feature 
of  systolic  murmurs  made  at  the  aortic  orifice  is  their 
transmission  into  the  great  arteries.  (Fig.  53.)  The 
murmur  varies  in  quality,  duration,  point  of  maximum 
intensity  and  area  of  diffusion,  according  to  the  char- 
acter and  extent  of  the  lesion  and  the  secondary  changes 
in  the  heart. 

First  Stage. — ^When  the  obstruction  is  slight  and  due 
to  vegetations  or  recent  endocarditis,  the  murmur  is  soft, 
and  occupies  but  a  portion  of  the  systolic  period.  The 
point  of  maximum  intensity  is  at  the  second  right  inter- 
costal space,  and  the  area  of  diffusion  is  but  slightly 
beyond  it.  The  aortic  second  sound  is  only  slightly 
diminished. 


*  If  tlie  murmur  is  timed  by  the  apex  beat  or  the  first  sound  at  the  apex,  it 
may  seem  to  occur  slightly  after  the  beginning  of  systole. 
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When  fibrous  or  atheroma  ton  a  cliangoB  liave  stiffened 
tiie  valves  and  the  aortic  rinR,  tlie  murmur  replaces  the 
first  sound  at  the  Itaae,  and  is  liarah  and  sawing  in  char- 
acter, esiJecially  if  thrill  be  present.     It  may  persist 

I  during  the  entire  systolic  period.     The  second  sound  is 

I  nmftled  or  inijmre ;  the  point  of  maximum  intonaity  ia  at 
or  above  the  second  right  costal  cartilage,  and  the  mur- 
mur is  heard  over  the  upper  jwrtion  of  the  sternnm, 

'  laterally  along  tlie  riba  and  clavicles,  and  may  be  heard 
in  the  interacapnlar  space  behind, 

I        When  dilatation  of  the  left  ventricle  occurs,  the  point 

\  of  maximum  intensity  is  at  the  left  edge  of  the  sternum, 
8t  the  junction  of  the  third  and  fourth  costal  cartilages. 
A  systolic  murmur  may  also  be  heard  at  the  apes,  which 
may  be  due  to  conduction  of  tlie  murmur  made  at  the 
base  tlirough  the  ventricular  wall,  but  usually  caused  by 
slight  regurgitation  at  the  mitral  orifice.  When  due  to 
mitral  regurgitation,  at  first  the  irmnnur  may  be  only 

I  present  after  exertion  or  other  causes  that  increase  the 

I   cardiac  rate. 

I  Second  tStage. — Tho  murmur  at  the  base  loses  its 
'  ness.  Its  area  of  diffusion  is  less,  and  the  murmur 
at  the  apex  becomes  more  marked ;  it  is  associated  with 
accentuation  of  the  jiulmonic  second  sound  and  with 
other  signs  of  ]iuhnonic  congestion,  and  later  with 
those  of  the  third  s/ar/^— venous  congestion  and  tri- 
cuspid regurgitation  (see  Mitral  Regurgitation). 

DiagnoBiB  of  the  Fathological  OondiUoti.-^Tho  diagnosis 
of  aortic  stenosis  from  other  conditions,  causing  a  sys- 
tolic murmur  over  the  aortic  area,  is  made  by  the 
aasociatioii  with  tlie  uuirinur  (a)  the  signs  of  primary 
cardiac  hyiiertrophy  of  the  left  ventricle,  (h)  the 
pi-eseiice  of  a  thrill,  (c)  the  characteristic  contrast 
between  the  force  of  the  apex  beat  and  the  size  of  the 
pulse. 

Aortic  obstruetinn   rarely  continues   as  an   isolated 

I  lesion  for  any  length  of  time,  being  usually  associated 

[  with    regtirgitation.      In    uncoin])licated    stenosis    the 
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aortic  second  sound  ia  impure,  mujfled  and  lacks  the 
normal  tense,  valvular  element.  Wlien  regurgitation 
occurs,  tlie  aortic  sound  becomes  very  feeble,  or  is 
replaced  by  the  murmur. 

Riiughening  of  the  3nrface  of  the  valves  gives  a  soft 
systolic  murmur,  which  ia  localized  nround  a  jwint  of 
maximum  intensity  at  the  second  left  intercostal  space ; 
the  aortic  second  sound  is  clear,  and  there  is  no  change 
in  the  position  and  force  of  the  apex  beat  or  in  the  pulse. 
These  sounds  are  identical  with  the  early  stage  of  acute 
endocarditis  at  the  aortic  valve,  that  may  ultimately 
pradnee  true  obstruction. 

Dilatation  of  the  aorta,  altering  the  correlation 
between  the  size  of  the  aortic  orifice  and  tlie  cavity 
lieyond,  frequently  causes  a  murmur.  The  early 
changes  due  to  atlieroma  diminish  the  elasticity  of  the 
aorta,  converting  it  into  a  rigid  tube,  increasing  the 
work  of  the  heart,  and  causing  hy^jertrophy  of  the  left 
ventricle,  li  tlie  aortic  surfaces  are  also  roughened,  n 
harsh  murmur  will  be  present,  the  aortic  second  sound 
will  be  accentuated,  and  there  will  be  more  marked 
distension  and  pulsation  of  the  vessels  of  the  neck  as  a 
result  of  the  loss  of  distensibiKty  in  the  aorta.  The 
pulse  wave  will  be  more  sudden,  and  correspond  in 
size  and  force  to  the  apex  beat.  When  dilatation 
occurs,  tlie  murmur  becomes  softer  than  that  of  simple 
aortic  stenosis,  the  second  soimd  is  accentuated,  the  apex 
beat  has  the  prolonged,  labored  character,  and  the  pulse 
is  sudden  and  short.  In  dilatation  and  relaxation  of  the 
aorta,  due  to  neuro-cardiac  conditions  (Grave's  disease 
hysteria,  etc.),  the  murmur  is  soft,  blowing  in  quali^, 
and  heard  over  the  vessels  of  tlie  neck ;  tlie  cardiac  action 
is  rapid ;  the  first  sound  of  the  heart  is  short  and  sharp; 
the  second  sound  is  clear ;  the  pulse  fiill  and  compressi- 
ble, and  there  are  pulsations  in  the  vessels  of  the  nock- 
Differential  BiAgBOHis.  Aneurism. ■ — ^Aneurism  of  the 
ascending  aorta  may  give  a  systolic  mnrmur  and  thrill 
similar  to  those  in  aortic  stenoais,  but  the  second  sonnd 
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is  increased  in  intensity,  and  may  !«  felt  as  diastolic 
valve  ahock.  There  is  diminution  of  tlie  resonance  over 
the  tipper  portion  of  the  sternum,  ajid  tliere  is  generally 
present  pnlsation  over  the  iipywr  portion  of  the  sternum, 
and  pressnre  symptoms  involving  the  bronchi  and 
nerves.  Tlie  pulse  does  not  show  the  characteristics  of 
aortic  stenosis, 

ILkmig  murmues  having  their  point  of  maximum 
intensity  at  the  second  right  intercostal  space  are  heard 
also  in  the  second  loft  intercostal  space,  the  usual  site  of 
niaximnm  intensity.  They  are  soft,  blowing  murmurs, 
and  arc  not  associated  with  signs  of  cardiac  hyper- 
trojihy.  The  pulse  is  short,  soft  and  compressible. 
The  skin  and  mucous  membranes  have  the  characteris- 
tic appearance  of  anromia. 

Pulmonary  obstruction  has  a  systolic  murmur, 
with  its  point  of  maximum  intensity  to  tlie  left  of  the 
sternum,  but  the  murmur  is  not  transmitted  into  the 
vessels  of  the  ueck.  The  aortic  second  sound  and  pulse 
are  unchanged. 

P.VTKNT  DUCTUS  AiJTERiosus  gives  a  sjstolic  muF- 
mur,  with  the  point  ttf  maximum  intensity  in  the  second 
left  intercostal  space.  The  niunnur  begins  somewhat 
after  the  first  sound  (late  systolic),  and  continues 
usually  after  the  second  sound.  It  may  bo  heard  over 
the  entire  upper  portion  of  tlie  chest,  but  is  "never  car- 
ried into  the  vessels  of  the  neck  or  arms." 


EEQUROITATION  AT  THE  AORTIC  OEIFICE. 

Eegurgitation  at  the  aortic  onfiee  is  always  deiKudeut 
upon  structural  cliaiiges  in  the  valves  guarding  it,  or  on 
dilatation  of  tlie  fibrous  ring.  Perfect  closiire  at  this 
orifice  is  dependent  upon  normal  elasticity  of  the  semi- 
lunar valves,  whose  free  edges  are  forced  together  by 
the  pressure  of  the  blood  in  the  aorta  at  the  time  of 
diastole. 
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Kegurgitatioii  may  be  caused  by  (1)  vegetations  on 
the  free  surface  of  the  valves,  preventing  perfect  conpta- 
tiou;  (3)  loss  of  tissue  due  to  ulcerative  endocarditis; 
(3)  the  cusps  may  be  thickened,  shrunken  or  deformed 
by  sclerotic  processes,  due  to  chronic  endocarditis  or 
secondary  to  changes  in  the  aorta. 

The  sclerotic  processes  that  produce  tliickeiiing  and 
distortion  of  the  cusps,  or  changes  in  the  aorta,  are  slow, 
but  progressive,  so  that  there  is  a  tendency  for  the 
insufficiency  of  the  valve  to  gradually  increase. 

(4)  Dilatation  of  the  aorta  may  be  so  marked  as  to 
involve  tlie  fibrous  ring  and  produce  enlargement  of  tlio 
aortic  orifice,  rendering  it  too  wide  to  be  closed  by  the 
cusps^  (relative  valvular  insufficiency). 

(5)  Kupture  of  tlie  aortic  cusps  may  be  caused  by 
violent  muscular  exereise.  It  is  doubtfid  whether 
rupture  of  a  cusp  can  occur  from  this  cause  unless  it  lias 
been  previously  diseased. 

Effects  of  Regnrgitation  at  the  Aortic  Orifice. — The 
cffi'ct.-i  uf  rcfTiii-fiitation  at  the  aortic  orifice  can  lie 
diviiK'd  into  rhn'p  stages,  according  jib  they  are  limited 
(1)  to  the  left  ventricle  and  arterial  system;  (3)  as  they 
extend  beyond  tlie  mitral  valve  and  involve  tlie  pul- 
monary circulation  and  right  ventricle,  and  (3)  as  tiicy 
extend  beyond  the  tricuspid  valve  and  cause  interference 
with  the  general  venous  system. 

First  Stage. — The  immediate  effect  is  exerted  during 
diastole  on  the  left  ventricle  and  arterial  circulation. 
On  the  ventricle  the  effect  of  the  regurgitant  stream  is 
to  produce  dilatation.  The  dilating  force  is  due  (a)  to 
the  pressure  of  the  regurgitant  current  from  the  aorta, 
and  (b)  to  that  in  the  auricle  and  pulmonary  veins, 
i-eiiLfiii-Lt?d  by  auricular  systole.  Tho  blood  is  driven 
into  the  Vfutriclc  by  the  elastic  recoil  of  the  aorta,  and  is 
aspinitL'd  also  into  the  ventricle  during  the  early  portion 
of  diastole  by  the  expanding  cavity.    When  the  ventricle 

>  Dilntatinn  nt  the  fllimua  Hng  nulHi'lenl  lo  cause  iiirompeteucr  of  tlie  ralic 
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is  filled,  the  pressure  in  the  aorta  (iunt.iinii.-8  to  act  on  the  I 
left  ventricle  tlirongli  the  ineonipc-teiit  valve,  atwording  J 
to  Pascal's  law,  and  cause  still  further  diliitntiim.  The  | 
rapid  filling  of  the  ventricle  from  the  aui't;i  ri'iunvcs 
of  the  uormal  forces  that  aids  the  flow  of  lilnud  fruiti  I  lie  I 
auricle  (see  Mitral  Obstruction,  pa^e  31-),  su  tlial  with  j 
auricular  systole  a  larger  amount  of  blood  is  forttd  into  I 
the  already  overfilled  ventricle. 

Ou  tlie  aorta  an  equally  marked  effect  is  produced! 
during  diastole,  according  to  the  extent  of  the  refftirgita-f 
tion.  There  is  a  sudden  diminution  of  the  blood  preaa- 1 
ure,  which  is  felt  throughout  the  entire  arterial  syst(m. r 

The  primary  etfocts  jiroduced  during  diastob  are  fol- 
lowed by  secondary  ehanges  in  the  ventricle  and  orta 
during  systole.      Tlie  increased  amount  of  blood  in  the 
ventricle  augments  the  work  of  the  heart  during  systolfl, 
which  is  met  by  a  coint>ensating  hypertrophy.     Thai^ 
greater  capacity  of  the  ventricle  causes  a  larger  amount  I 
of  blood  thau  norma!  to  be  driven  into  the  aorta,  and  the  I 
hypertrophied   muscle   propels   it   with   greater   force.  I 
These  two  factors  cause  increase  in  the  normal  blood  I 
pressure  and  overdistension  of  the  aorta  and  groat  vos*  I 
sels  during  systole,   which   is   followed   by   almost   us  A 
sudden  a  fall  of  blood  pressure  during  diastole,  due  to  J 
aspiration  into  tho  ventricle. 

Tho  effect  of  tho  sudden  forcing  of  an  increased  I 
amoimt  of  blood  into  the  art.eries  causes  them  to  Ijecfjme  J 
not  only  dilated,  but  also  elongatetl  and  tortuous.  This  j 
effect  upon  the  arteries  may  extend  to  the  veins  and  \ 
caj>illaries. 

The  dilatation  of  the  ventricle  during  diastole,  and  * 
the  hypertrophy  of  tlie  ventricle  and  dilatation  of  tiiu 
aorta  during  systole  must  be  considered  as  correlated 
effects  of  aortic  regurgitation.  In  uneoni  plicated 
regurgitation  they  bear  a  definite  relation  to  eacli  other. 
As  the  dilating  force  is  constantly  acting  on  llie  V(?ii- 
triole,  there  may  he  frequent  attacks  of  dilatation,  fol- 
lowed by  reconiixinsation,  before  insufflcieney  at  mitral 
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valve  occurs.     TTnilfir  these  circiinistances  the  left  i 
tricle  may  attain  enornious  proportions  (cor  Ijovinrunjt 

When  obstniet-ion  is  associated  with  regurgitation, 
the  sequence  of  effects  is  disturbed,  Ifypertroj^y  of 
the  left  ventJ-icle  is  most  marked,  while  dilatation  of 
the  aorta  is  less,  due  to  the  slowness  with  which  i 
enlarged  ventricle  empties  itself  through  the  constrict 
opening. 

Second  Stage.- — When  the  mitral  valve  hecomea 
incompetent  through  dilatation  of  the  ventricle  or 
changes  in  the  cusps  of  the  valves,  there  is  marked 
interference  witli  pulmonary  circulation  and  the  funfe 
tions  of  the  right  heart,  causing  the  consecutive  changi 
as  described  in  Mitral  Eogiirgitation  (page  303). 

Incompetency  of  the  mitral  valve  secondary  to  aort 
regurgitation  must  not  be  considered  as  an  unfavorati 
complication.  Generally  it  is  a  conservative  proee 
relieving  the  stress  on  tlie  right  ventricle.  When  c 
jjensating  hypertrophy  does  not  keep  pace  with  dila^ 
tion  through  imperfect  nutrition,  or  is  ruptured  * 
intercurrent  causes,  as  physical  exertion,  disease,  t 
the  constantly  acting  dilating  force  tends  to  overpo^ve 
the  contracting  power  of  the  ventricle,  and  death  from 
asystole  occurs  unless  regurgitation  through  the  mitral 
orifice  takes  place,  relieving  the  left  ventricle  both  duj 
ing  diastole  and  systole. 

Compensation  for  the  aortic  regurgitation  by  hyi 
truijihy  of  the  right  ventricle  may  exist  for  a  long  ttld 
When  it  fails  (third  stage),  it  is  due  to  the  same  oaisi, 
that  induces  it  in  lesions  at  the  mitral  orifice. 

PhjrsicaJ  Signs.     Inspection. — Inspection  of  tlie  j 
cordia  and  arteries  gives  important  information,  and! 
frequently  sufficient  for  diagnosis. 

First  Stage. — When  the  regurgitation  has  produal| 
but  a  small  amount  of  dilatation  and  hypertrophy,  tM 
apex  lieat  is  hut  slightly  displnced,  and  is  localized.  As 
the  size  and  power  of  the  heart  increase,  the  ajiex  is  car- 
ried further  downward  and  outward,  and  the  viaib] 
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impulse  becomes  more  marked,  witli  a  diffiiaed  lieaying 
of  the  cliest  and  bulging  of  the  prrccordia.  In  some 
cases  the  diminution  of  the  size  of  the  enlarged  heart 
during  systole  and  the  increased  negative  pressure  are 
sufficient  to  cause  retraction  of  the  chest  wall  over  the 
region  of  the  apex  beat,  instead  of  the  usual  lifting 
impulse. 

Pulsations  of  the  aorta,  carotids,  s^^bc]avians,  brachial:; 
and  more  peripheral  arteries  are  present  in  proportion 
to  the  extent  of  the  lesion.  The  blood-vessels  also  stand 
out  more  prominently,  and  when  they  are  markedly 
tortnouB  the  pulsations  in  the  more  superficial  ones  have 
a  peculiar  vermicular  appearance.  Pulsation  in  the 
vessels  may  be  strong  enoiigli  to  produc*  movement  of 
the  extremities,  or  even  of  the  liead.  In  well-marked 
cases  capillary  pulsation  may  be  present. 

Second  Stage. — The  apex  beat  becomes  more  diffused, 
and  is  carried  further  to  the  left  and  downward.  The 
pulsation  in  the  vessels  of  tlie  neck  are  not  as  marked. 

Third  Stage. — -The  heaving  left  impulse  is  replaced 
by  a  diffuse  apex  beat,  extending  to  the  epigastrium. 
Systolic  pulsations  are  seen  in  the  jugulars. 

Palpation. — Palpation  of  the  pKeeordia  sliows  the 
apex  lieat  to  bo  changed  in  position  and  character, 
according  to  the  relative  degree  of  dilatation  and  hyper- 
trophy of  the  left  ventricle,  and  subsequently  of  the 
right  ventricle. 

First  Stage.—lu  hypertrophy  with  slight  dilatation 
(eccentric  hypertrophy),  the  apex  beat  is  displaced 
slightly  to  the  left.  The  force  is  increased-  In  well- 
marked  hypertrophy  and  dilatation  the  systolic  impulse 
is  lifting  and  heaving  in  diaracter,  and  may  jar  the 
entire  thorax  and  give  a  well-marked  thrust  if  the  ribs 
are  elastic.  Diastolic  recoil  may  be  detected,  especially 
in  cases  where  there  is  systolic  retraction  of  the  chest 
wall.  Wlien  dilatation  exceeds  hypertrophy,  the  apex 
beat  is  diffused  and  lacks  force.  Diastolic  thrill  may  be 
felt  over  the  base  of  the  heart  or  diffused  over  the  entire 
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pra?cordia.  Tlie  piilae  of  aortic  rcgiirgitatiou  is  tJie  uioat 
diagiioatic  of  all  tlie  valvular  diseases,  and  is  also  impor- 
tant in  eatiiuating  the  degree  of  the  lesion.  Tlie  char- 
acteristic feature  of  the  pulse  depends  on  the  sudden 
emptying  and  eollajwe  of  the  artery  during  diastule, 
followed  by  an  equally  sudden  uverfilling  during  systole, 
so  that  the  highest  and  lowest  [xiints  of  tension  follow 


each  other  very  rapidly.  The  sphygniographic  tracings 
(Fig,  42}  show  this.  The  passage  of  the  pulse  wave 
under  the  finger  causes  a  sensation  as  of  a  series  of  hard 
liarticles  passing,  and  the  pulse  is  described  as  shotty  or 
water-haumier  (Corrigan'a  pulse).  Elevating  the  arm 
intensifies  this  characteristic  by  favoring,  through 
gravity,  t!ie  emptying  of  the  artery  during  diastole. 
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The  pulse  is  re^ilar  aa  long  as  liypertrophy  compen- 
satea  for  the  regurgitation.  When  it  beoomes  unequal 
to  this  task,  irregularity,  botli  in  rhythm  and  force, 
occurs.  When  the  regurgitant  stream  is  small,  the 
water-hammer  character  of  the  pulse  is  not  marked.  It 
becomes  progressively  more  prominent  with  increase  in 
dilatation  of  the  left  ventricle,  and  it  is  also  exaggerated 
when  regurgitation  is  associated  with  anirmia  or  any 
condition  favoring  low  resistance  in  the  arteries  and 
capillaries.  Obstruction  at  the  aortic  orifice  by  intef- 
fering  with  the  sudden  emptying  of  the  ventricle  causes 
the  pulse  to  be  smaller  and  longer. 

Second  Stage. — With  regurgitation  at  the  mitral  valve 
and  hypertrophy  of  the  right  ventricle,  the  apex  of  the 
left  ventricle  is  displaced  from  the  che^t  wall.  The 
impulse  is  carried  downward,  and  also  toward  the 
median  line,  and  may  be  felt  in  the  epigastrium. 

When  regurgitation  at  the  mitral  valve  takes  place, 
the  pulse  becomes  i^niallcr;  with  the  third  slaje  failure 
of  compensation,  feeble  and  irregular. 

Third  Stage. — Failure  of  compensation  and  dilatji- 
tion  of  the  right  ventricle  cause  a  feeble,  wavy,  diffused 
impulse,  which  is  also  irregular  in  force  and  rhythm. 

Pehcossion. — -The  increase  in  the  area  of  pcveusaion 
dullness  corresponds  to  the  changes  in  the  size  and  shape 
of  the  heart.  First  Stage. — When  dilatation  is  slight 
and  hypertrophy  well  marked,  the  area  of  dullness  over 
the  apex  is  sharply  triangular,  and  extends  downward 
and  outward.  Increase  in  dilatation  causes  the  apex 
area  to  become  rounded  and  extend  further  toward  the 
left.  There  is  no  change  along  the  left  border  of  the 
sternum  until,  second  stage,  right  ventricular  hyper- 
trophy occurs.  Third  Stage. — T)i!atation  of  the  right 
ventricle  may  cause  diillness  to  be  detected  to  the  right 
of  the  sternum.  Dilatation  of  the  aorta  may  cause 
increased  dullness  at  the  level  of  the  second  interspace 
to  the  right  of  the  sternum. 

AuBcui-TATioN.— The  murmur  distinctive  of  regiirgi- 
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tation  at  the  aortic  orifice  ia  diaatolie,  witli  the  point  of 
maximura  intensity  over  the  stermim  or  at  the  left  edge. 
opposite  the  third  interspace  and  fourth  costal  cartilage, 
trananiitted  down  the  sterniim  to  the  cnsiform  cartilage, 
anil  at  times  to  tlie  apex.  It  is  also  heard  over  the  aorta 
and  arteries.      (Fig.  54.) 

The  irmrraur  varies  in  quality  and  loudness,  point  of 
iiiaxinnim  intensity,  area  of  diffusion,   and  duration, 
according  to  the  character  and  extent  of  tlie  lesion  at  t 
aitrtic  orifice  and  the  secondary  ehangea  in  the  aorta 
heart. 

The  quality  and  loiidnoaa  of  the  innrnnir 
dependent  njwn  tlie  nature  of  Uic  opening  tJirongli  wliid 
the  bloiul  regurgitates  (whether  large  or  small,  rough  if 
auinotli),  and  the  force  of  the  hlood  current,  determini 
by  the  blood  pressure  in  tlie  aorta. 

First  Stage.— The  murmur  may  be  soft,  blowing  if 
character,  and  scarcely  audible.  \\Tien  the  regnrgiti 
stream  ia  forced  through  a  narrow,  roiigli  opening  witli 
groat  force,  the  murmur  is  harsh,  grating,  sawing  and 
audible  at  times  some  distance  from  the  patient.  Wbeii 
tlie  opening  is  large,  tlie  murmur  is  more  gushing,  and 
rapidly  diminishes  in  loudness.  Wlion  a  murmur  that 
has  been  loud  becomes  wealvor  and  shorter,  it  indicates 
low  pressure  in  the  aorta,  due  to  failure  of  cardiaj 
jHtwer  or  decrease  of  resistance  in  capillariea. 

The  duration  of  the  murmur  and  its  relation  to  t 
normal  cardiac  sounds  are  important  data  in  deternixui_ 
ing  the  nature  and  extent  of  the  lesion.  The  hunger  the 
murmur  persists  during  diastole,  retaining  tlie  same 
dogreo  of  loudness,  the  sraaller  ia  the  amount  of  blooi! 
that  regurgitates  through  the  valves  and  the  slighter  t 
effect  on  blood  pressure  in  the  aorta.  Murmurs  wM^ 
are  heard  for  a  short  time  only  diiring  the  early  portiq 
of  diastole,  and  rapidly  diminish  in  loudness,  indies 
free  regurgitation. 

The  innrmur  may  accoin[>any,  follow  or  take  the  pis 
of  tlie  aortic  second  sound,  according  to  the  conditicmd 
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the  valves.  Wlien  the  incompetency  is  due,  to  vegpta- 
tious  or  (]ef< irmitioa  limited  to  one  euap,  or  when  all 
the  cusps  aro  involved,  but  tlioir  elasticity  is  not 
destroyed,  the  aortic  second  sound  may  persist,  and  the 
murmur  will  accompany  or  follow  it.  In  snch  cases  the 
regurgitation  is  generally  small,  although  free  regnrgi- 
tation  may  occur  with  persistence  of  the  second  sound. 

When  incompetency  of  the  cusps  is  secondary  to 
arterial  disease  or  dilatation  of  the  aorta,  an  accentuated 
aortic  second  sound  may  persist  with  the  murmur. 
When  the  second  sound  is  absent  or  the  mummr  replaces 
it,  regurgitation  is  usually  free,  and  not  associated  with 
atpuosis. 

The  point  of  maximum  intensity  and  the  area  of  dif- 
fusion vary  greatly.  The  murmur  may  bo  heard 
londest  in  the  aortic  area,  over  the  sternum,  opposite  tlie 
tliird  interspace,  at  the  ensifiimi  cartilage,  and  at  the 
apex,  or  it  may  Ije  almost  equally  intense  over  the 
entire  prsreordia. 

The  point  of  masinium  intensity  is  at  the  aortic  area, 
and  associated  with  perBiatence  of  the  aortic  second 
soimd  when  regurgitation  is  sectmilary  to  thickening  or 
atheroma  of  the  aorta. 

Free  regurgitation,  with  very  little  diast.olic  tension 
of  the  aortic  cusps,  causes  the  murmur  to  lie  heai-d 
loudest  over  the  right  ventricle  at  the  ensiform  cartilage 
(conduction  through  the  ventricular  septum)  and  at  tlie 
apex  (^induction  by  the  regnrgitaut  stream). 

Frequently  the  quality  of  the  diastolic  murmur  heard 
at  the  apex  differs  from  that  over  the  sternum.  The  dif- 
ference is  (hie  to  the  routes  by  which  the  vibrations  made 
at  the  valve  reach  the  surface;  over  the  apex  by  the 
regurgitant  stream  giving  a  soft,  blowing  sound;  over 
the  Btemuin  hy  the  dense  tissue  giving  a  hai'sher, 
higher-pi tdied  sound.     (Fig.  5S.) 

Over  the  carotids  and  distal  arteries,  diastolic  mur- 
mur is  detected  in  proportion  to  the  freedom  of  regurgi- 
tation,    (Duroziez.) 
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A  diaatolie  rmirmur  is  heard  in  addition  to  the  nor- 
mal systolic  nmrrnur  (pressure  iinirimir)  when  the 
stethoscope  is  firmly  pressed  on  the  artery.  It  never 
occurs  except  in  free  aortic  regurgitation,  and  is 
dependent  upon  a  strong  reflux  enrrent  toward  the 
heart.     In  slight  regurgitation  it  i*?  absent. 

In  addition  to  the  diastoHc  murmur,  a  systolic  mur- 
mur is  usually  heard  in  the  aortic. area  and  over  the 
arteries  in  well-marked  cases  of  aortic  regurgitation. 
The  systolic  murmur  may  he  due  to  true  obstruction 
or  to  dilatatiftn  of  the  aorta  (relative  obstruction),  which 
occurs  in  a  greater  or  less  degree  in  aortic  regurgitation. 

Wlien  true  obstruction  and  regurgitation  are  com- 
bined at  the  a<jrtie  orifice,  the  systolic  mumiur  is  harsh, 
and  carried  into  the  vessels  of  the  neck  with  diminishetl 
intensity ;  but,  in  proportion  to  the  obstruction,  the 
canitid  pulsations  are  less  marked,  and  the  pulse  does 
not  have  the  jerking,  water-hammer  character. 

When  the  aystolic  nninmir  is  due  to  dilatation  of  the 
aorta,  withoiit  diminution  in  the  size  of  the  aortic 
orifice,  it  is  soft,  blowing  at  tlie  base  of  the  heart,  and 
holds  its  intensity  over  the  vessels,  or  may  become 
louder ;  it  is  attended  with  marked  pulsation  in  the 
carotids  and  the  characteristic  pulse.  The  diastolic 
murmur  is  relatively  more  intense  than  the  systolic,  and 
is  especially  intense  over  the  carotids  and  distal  arteries. 
The  first  sound  of  the  heart  is  booming,  and  tlie  pul- 
monic seeontl  sound  is  not  accentuated, 

Spcnnd  Sfaije. — When  incompetency  occurs  suddenly 
at  the  mitral  valve,  due  to  muscular  weakness,  the 
diast'iHc  murmur  at  the  base  becomes  less  intense;  the 
systolic  mumnir  at  the  base  becomes  softer,  and  is  not 
transmitted  so  far  into  the  vessels  of  the  neck.  Over 
tiie  apex  another  systolic  murmur  is  heard,  due  Xa  mitral 
regurgitation.  It  has  all  of  the  characteristics  of  that 
indition,  and  is  associated  with  acccTitoiition  of  tho 
nhnnnic  sccimd  sound.  After  mitral  regiirfjitation  has 
;curreii,  with  temporary  relief  of  the  left  ventricle. 
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reconipensatitiii  may  occur,  with  persisteuce  of  tlie  mitral  J 
murmur.  Increased  ]xiwer  of  the  heart  is  shown  by  the  1 
returning  harshness  ami  loudness  of  hotli  diastolic  andfl 
ajstolic  miimiurs  over  tiie  base  of  the  heart. 

Third  Stage. — ^With  failure  of  eomponsation  by  thel 
right  ventricle,  the  murmurs  become  indistinct  otM 
,  there  is  a  diminution  of  tlie  puliuonie  second  f 
sound,  and  (Jie  tricuspid  regurgitant  murmur  and  thftil 
])hyBiral  signs  of  pulmonary  congestion  and  cedema,  f 
already  noted,  eupervoue. 


OBSTRUCTION  AT  THE  PULMONARY  ORIFICE  OR  IN 

THE  PULMONARY  ARTERY. 

Obstruction  of  the  pulmonary  oritiec  occurring  after 
birth,  is  one  of  the  rarest  of  lesions,   although   as   a 
congenital  condition  it  is  relatively  frequent  in  propor- 
tion to  the  otlier  cardiac  dcfof.'ts,  and  is  oft^n  asstwiatcd 
with  patent  foramen  ovale  or  other  malformations  of  j 
the  heart.     Although  true  obstruction  is  a  moat  imcom- 
mon  lesion,   the  diagnosis  of  obstruction   at  the   pul- 
monary  orifice   is  frequently  made,   as   a   uiunber  of  -j 
conditions  cause  over  the  pulmonary  valve  area  a  systolic  I 
murmur  whose  points  of  maximum  intensity  and  areaff  I 
of  diffusion  are  identical  with  those  of  stenosis. 

True  obstriiction  at  the  pulmonary  orifice  may  ba  I 
due  to  changes  in  the  cusps,  as  the  presence  of  vegeta-  I 
tions,  thickening  and  adliosion  of  their  borders,   that 
produce  a  funnel -shaped  o()ening;  or  the  fibrous  ring 
may  be  contracted. 

The  pulmonary  artery  may  he  narrowed  just  beyond 
the  oriHrr  iiv  endarteritis.  Pressure  along  the  course  I 
of  tlie  ]iu!Liiouary  artery  by  pleuritic  adhesions  and  \ 
n](-diii3titi,i!  tumors  (aneurisms,  enlarged  glands,  malig-  | 
nsiut  firowtiis,  etc.)  may  cause  all  the  effects  of  obstrue-  J 
linn  lit  puliiiunary  orifice. 

Xnn-obsitructive  conditions  causing  a  murmur  ovesi 
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tlie  pulmonic  area  are  (1)  anemic  conditions,  especially 
ehiorasis;  (2)  neuro-eardiac  diseases,  as  Grave's  dis- 
ease and  allied  disorders;  (3)  altered  relation  of  the 
heart  to  the  cheat  wall,  due  to  displacement  and  uncover- 
ing of  the  heart  hy  retraction  of  the  overlying  Imig, 
pleuritic  changes,  etc. 

Effect  of  Obstruction  at  the  Pulmonary  Orifice.— Inter- 
ference with  the  flow  of  blood  causes  the  riglit  ventricle 


to  become  hypertrophied.  If  the  ohstruction  is  alif,.. 
no  further  effect  may  be  produt^d.  If  the  endocardial 
pressure  is  much  increased  during  systole,  regurgitation 
at  the  tricuspid  valve  occurs,  causing  both  dilatation  a 
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hypertrophy  of  the  right  ventricle,  interference  with  the 
general  venous  return  and  paaaive  congestion  of  the 
abdominal  organs,  witli  cedenia  and  efiusion  into  the  i 
serous  cavities.  Clubbing  of  the  fingers  and  toes,  with 
enlargement  and  arching  of  the  naila,  occur  in  loiig- 
CJjJitinued  interference  with  return  circulation. 

Physical    Signs.      Inspection. — Cyanosis    is    almost  ( 
always  present.     If  the  obstruction  is  congenital,  it  i 
most  marked  (blue  baby).    When  the  obstnietion  occur 
in  early  childhood  or  later  in:  life,  cyanosis  may  only  be 
noticed  on  exertion.     Over  the  praieordia  no  change  may 
be  present  unless  there  is  dilatation  and  hypertrophy  of 
the  right  ventricle,  when  the  apex  beat  is  carried  down- 
ward,   and   is    also   seen    in    the   epigastrium.      With  I 
secondary  tricuspid  regurgitation,  distension  of  the  veins  \ 
of  the   neck,    and   later   pulsation   in   them,    may   I>e   l 
detected.      The  respiratory  movements  are  increased, 
dyspncea  occurring  on  slight  exertion. 

Palpation, — Over  the  base  of  the  heart  there  is  felt 
a  distinct  systolic  thrill,  with  the  point  of  masinuim 
intensity  at  the  left  edge  of  the  sternum  opposite  the 
second  and  third  interspaces,  which  may  he  diifused 
over  ft  wider  area.  The  apex  Imat  is  most  marked  over 
the  site  of  the  right  ventricle.  The  pulse  is  not  affected 
until  failure  of  the  right  heart,  witli  tricuspid  insuffi- 
ciency. 

Pebcossior. — The  area  of  cardiac  flatness  is  slightly 
enlarged.  When  the  dilatation  of  the  right  heart  is 
marked,  it  may  be  detected  to  the  right  of  the  sternum. 

AuBcui.TATioK. — -The  diagnostic  sign  is  a  Harsh,, 
superficial,  systolic  murmur,  with  the  point  of  maxi- 
mum intensity  at  the  junction  of  the  second  rib  with  the 
sternum.  It  may  be  widely  diffused  over  the  upper 
portion  of  the  chest,  but  is  never  heard  in  the  great  ves- 
sels of  the  Ticck.  The  second  pulmonic  sound  is  indis- 
tinct, or  may  be  absent.  The  duration  of  the  murmur 
is  long,  beginning  sharply  with  systole  and  continuing  ^ 
almost  to  the  second  sound.     The  murmur  is  changed   i 
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but  slightly  by  the  posture  of  the  patient.  Holding  the 
breath  causes  it  to  become  momentarily  more  intense, 
and  then  weaker.  Forced  inspiration  intensifies  it; 
forced  expiration  weakens  or  annihilates  it.     (Fig.  58.) 

Non-Obstructive  Murmurs  in  the  Pulmonic  Area. — These 
have  the  same  time  (systolic)  and  point  of  maximum 
intensity  as  the  obstruction. 

The  ancemic  murmurs  are  soft  and  blowing ;  they  are 
rarely  musical  or  harsh.  They  are  markedly  influenced 
by  position,  being  weaker  in  the  upright  and  louder  in 
the  recumbent  postures.  They  are  influenced  in  the 
same  manner  as  are  the  structural  murmurs  by  respira- 
tion. They  are  associated  with  arterial  murmurs  in  the 
carotids  and  subclavians,  or  with  a  venous  hum.  The 
patient  is  pale.  On  exertion  a  ruddy  color  may  occur, 
but  no  cyanosis.  There  is  no  change  in  the  size  of  the 
right  heart,  and  they  are  not  accompanied  by  thrill. 
Frequently  in  women  (for  the  first  three  days)  after 
child  birth  a  murmur  may  be  heard  over  the  pulmonic 
area.  It  is  apt  to  have  a  scratching,  crepitant-like 
quality.     (Figs.  59-60.) 

In  the  neuro-cardiac  diseases  the  characteristics  of 
the  murmur  are  the  same  as  those  due  to  the  anaemic. 
The  cardiac  action  is  increased,  and  there  is  marked 
pulsation  in  the  vessels  of  the  neck. 

Altered  Relation  of  the  Heart  to  the  Chest  Wall, — 
Displacement  of  the  heart  by  effusion  into  the  pleural 
cavity  frequently  causes  a  murmur  to  be  heard  over  the 
pulmonic  area,  which  disappears  on  withdrawal  of  all 
or  part  of  the  fluid.  Uncovering  of  the  pulmonary 
artery  by  retraction  of  the  lung  also  disturbs  its  relation, 
and  causes  a  soft,  blowing  murmur  to  be  present. 
These  two  conditicms  are  associated  with  change  in  the 
pulmonary  signs.  Pleuritic  adhesion,  and  retr§ietion  of 
the  lung  due  to  pleuritic  or  pulmonary  changes,  may 
cause  slight  narrowing  of  the  pulmonary  artery,  as  well 
as  dis])lacement.  The  murmur  will  be  associated  with 
depression  of  tlie  thorax,  with  change  in  vocal  fremitus, 


DISEASEH  Of  THE  HEART.  3-41 


increased  area  of  diiUnpHS  opposite  tlie  fimrtli  ri1 
signs  of  pulmonary  and  pleural  cliatigea. 

Differential  Diagnosis.  Systolic  Murmurs. — Aortic  aya- 
toiic  imirmiirs  usually  have  the  point  of  maximum 
intensity  to  the  right  of  the  sternum,  or  may  he  localized 
in  the  pulmonary  sjiace.  They  arc  heard  in  the  vessels, 
of  the  nock.  In  aortic  ohatniction  the  piilae  is  amall, 
and  the  cardiac  change  is  limited  during  the  earlier 
stages  to  hypertrophy  of  the  left  ventriele, 

Atieurismal  Jfurmurs.—Aneurisni  may  produce  a 
systolic  munmir  and  thrill  in  the  pulmonic  area,  but  it 
will  be  attended  with  pulsations  and  increased  dullness 
over  the  upper  part  of  the  stpmuin  and  pressure 
symptoms. 

Patent  Ducttui  Arteriosus. — Tlie  jarticular  feature 
of  the  murmur  of  patent  ductus  arteriosus  is  ita  point  of 
maximum  intensity,  which  is  further  to  the  left  of  the 
sternum,  and  also  it  continues  beyond  the  second  sound. 
It  is  frequently  associated  with  pulmonie  nhstniction  as 
a  congenital  condition. 

REGUEGHTATION  AT  THE  PULMONIC  ORIFICE. 

Pulmonie  regurgitation  due  to  structural  changtis  at 
the  orifice  is  an  extremely  rare  condition.  AVlien  prcspiit, 
it  is  either  congenial  and  associated  with  pulmonic 
obstruction ;  or,  if  acquired  after  birth,  is  due  to 
ulcerative  endocarditis  or  secondary  to  dilatation  of  tho 
pulmonary  art«ry.  In  the  acquired  form  the  cusps  of 
the  artery  show  pathological  conditions  analogous  to 
those  descrihed  under  aortic  regurgitation. 

Functional  or  physiologieal  incompetency  of  the  pul- 
monary valves  may  occur  as  a  result  of  dilatation  of  the 
pulmonary  artery,  due  to  high  blood  pressure  secondary 
to  mitral  disease,  or  changes  in  tlie  lung  interfering  with 
the  pulmonary  circulation,  as  emphysema,  fibrosis,  etc. 
Physiologieal  incompetency  may  take  place  under  exces- 
BJTe  functional  activity  of  the  respiratory  organs,  as  in 
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contests  of  speed,  endurance,  etc.  When  it  occurs  under 
these  conditions,  it  pTT»tect5  the  integrity  of  the  pul- 
monarv  circulation.  The  physical  signs  of  this  type  of 
regurgitation  are  slight^  and  usually  masked  by  the 
rapidity  of  the  cardiac  action  and  exa^erated  breath 
sounds. 

The  Effect  of  Segnrgitatioii  at  the  Pulmonic  Oiifice. — 
The  effect  is  to  cause  primary  dilatation,  with  coinci- 
dent hypertrophy  of  the  right  ventricle,  and  later  tri- 
cuspid regurgitation,  with  its  accompanying  phenomena. 

Physical  Signs.  Inspectiox. — The  apex  beat  is  car- 
ried to  the  left.  Pulsations  may  be  seen  in  the  epigas- 
trium and  in  extreme  dilatation  of  the  heart  to  the  right 
of  the  sternum.  Distension  of  and  pulsations  in  the 
veins  of  the  neck  occur  with  tricuspid  regurgitation. 

Pat.patiox. — The  aj^ex  beat  is  diffuse,  and  most 
marked  over  the  right  ventricle  and  close  to  the  sternum 
and  in  the  epigastrium.  Over  the  base  of  the  heart  a 
diastolic  thrill  may  be  felt.  Cardiac  dullness  is 
increased,  and  may  be  detected  beyond  the  right  edge 
of  tlie  sternum  over  tlie  site  of  the  pulsation. 

Auscultation. — A  diastolic  murmur  is  heard  with 
the  point  of  maximum  intensity  in  the  second  left  inter- 
costal space,  with  the  area  of  diffusion  downward  along 
tlie  sternum  and  to  the  apex  of  the  right  ventricle.  The 
murmur  may  be  harsh,  rasping  and  superficial,  espe- 
cially when  associated  with  pulmonary  obstruction,  or 
soft  and  blowing  when  due  to  dilatation  of  the  pul- 
monary artery.     (Fig.  61.) 

Differential  Diagnosis. — Pulmonic  regurgitation  is 
easily  distinguished  from  aortic  regurgitation  when  the 
two  murmurs  have  their  usual  point  of  maximum  inten- 
sity and  area  of  diffusion.  However,  they  may  coincide 
in  these  respects.  In  pulmonic  regurgitation  the  signs 
of  hy]X3rtropliy  and  dilatation  are  limited  to  the  right 
side  of  the  heart;  in  aortic  regurgitation  the  left  ven- 
tricle is  chiefly  involved.  In  pulmonic  regurgitation, 
dyspnoea  and  cyanosis,  with  clubbing  of  the  fingers,  are 
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niarkfd,  also  pnlaatiniiK  are  iiotei]  in  the  veins.  In 
aortic  regurgitation  the  pulsations  in  the  carotiils  and 
character  of  the  pulse  are  distinctive.  In  pulmonic 
regurgitation  a  nmrmur  is  not  lioard  in  the  vessels  of 
the  neck;  in  aortic  regurgi tal.i< m  a  douhle  murnnir  is 
heard  in  the  vesi^els  of  the  neck  niid  over  llie  arteries. 


I 


OBSTRUCTION  AT  THE  TEICUBPID  ORITICE, 

Oljatruetiiin  at  the  tricuspid  orifice  in  one  nf  the 
rarest  cardiac  lesions,  ilnst  of  the  eases  are  not  recog- 
nized during  life.  Of  the  recorded  eases,  nearly  80  per 
cent,  occurred  in  wonien. 

The  ohstniction  is  usualiy  dne  to  a<lhesion9  of  the  free 
margins  of  tlip  leaflftw,  converting  the  valve  into  a 
funnel-shaped  atmctnre,  or  reducing  the  opening  to  a 
mere  slit. 

Effect  of  Tricuapid  ObBtniotion.^Tlie  effect  vnries 
accordiiii:-  In  t\H-  dr^rce  nt'  < ilistnietion,  and  may  he 
limited  til  Ihe  rij;lit  ^uiiii'li'  or  extend  heynnd  to  the 
venous  cireidaliun.  When  the  stenosis  is  slight,  hy]ier- 
trophy  of  the  right  auricle  is  fre«]nGntly  snfficient 
to  overcome  the  ohstniction  to  the  flow  of -l)lood  through 
the  orifice.  When  the  power  of  tJie  auricle  is  insuffi- 
cient, interference  with  the  return  circulation  occurs, 
causing  congestion  of  the  ahdoniinal  organs  and  effnsion 
into  the  serous  cavities. 

Physical  Signs. — The  physical  signs  present  in  tri- 
cii.s]iiil  nlintniction  vary  greatly.  In  some  of  the 
reporlcd  rases  they  were  well  marked,  and  in  others 
indistinct.  As  in  mitral  obstruction,  the  ninrmnr  may 
be  present  at  one  time  and  absent  at  another. 

Inspection.— -When  the  obstruction  is  slight  and  is 
compensated  for  by  the  right  auricle,  no  change  is  noted. 
Interference  with  venous  circulation  is  shown  by  dis- 
tension of  the  superficial  veins,  especially  of  tlie  neck. 
When  pulsations  occur,  they  are  synchronous  with  the 
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auricular  systole.  There  is  also  some  duskiness  of  tlie 
skin  and  anlema.  Effusion  into  the  pleural  cavity  may 
cause  change  in  the  position  of  the  apex  beat. 

Pat.pation. — At  times  a  thrill  is  felt.  Its  maximum 
intensity  may  be  over  the  valve  along  the  left  border  of 
the  sternum,  or  at  the  apex  of  the  right  ventricle  in  the 
fifth  inters])ace.  It  may  occur  in  both  locations  at  the 
same  time  with  nearly  equal  intensity,  or  its  maximum 
intensity  may  alternate,  being  first  in  one  place,  then  in 
another.  The  radial  pulse  shows  no  change,  except  in 
marked  ()l)struetion,  when  it  is  rapid,  irregular,  small 
and  (♦()m])ressil)le.  Cardiac  impulse  may  be  normal  or 
in  marked  obstruction,  feeble  and  irregular. 

Pkk'c'ussion. — Very  little  change  is  produced,  except 
that  dilatation  of  the  right  auricle  may  increase  the 
transv(M\se  ai'ca  of  ix^rcussion  flatness  at  the  level  of  the 
fourth  ril). 

Ars(u:i/rATioi\. — The  diagnostic  sign  of  tricuspid 
ol)stru(rtion  is  a  pro-systolic  murmur,  with  the  point  of 
maximum  intensity  over  the  lower  portion  of  the 
sternum  at  the  u])per  edge  of  the  ensiform  cartilage. 
Its  area  of  diffusion  corresponds  to  the  area  of  super- 
ficial cardiac  duHness.  The  murmur  may  occupy  the 
entire  diastole,  with  accentuation  just  before  the  systolic 
ini])ulsc.     (I'ig.  r)().) 

Differential  Diagnosis. — The  distinctive  features  of  tri- 
(Mis])id  obstruction  are  absence  of  ventricular  hyjx^r- 
tro])liy,  marked  venous  turgescence,  the  presence  of  a 
thrill  and  a  pre-systolic  murnnir  limited  to  the  area 
occu])i(Ml  by  the  right  ventricle.  On  account  of  its 
fre(|uent  occurrence  with  mitral  obstruction,  it  is 
masked  by  the  signs  of  that  lesion. 

]VriTKAL  Obstruction. — ^Mitral  obstruction  has  also 
a  ])re-systolic  murmur,  and  inspection  shows  right  ven- 
tricular hy])ertropliy,  and,  when  venous  overfilling  is 
])resent,  also  hypertrophy  and  dilatation  of  the  right 
ventricle. 

The  thrill  is  more  vibratory  in  quality,  and  is  located 
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at  the  apes,  but  its  teniiinatioii  hy  ventricular  svstole  is 
more  definite.  The  murmur,  although  it  may  be  heard 
(hiring  the  major  part  of  the  diastole,  has  a  pre-syst^ilic 
aecentiiation  more  marked,  and  the  murmur  tcrmiuatfu 
with  the  8}iort,  intensifiRd  first  sound.  The  maximum 
intensity  is  at  theapex,  hut  it  is  not  diffused  widely, 
and  is  never  heard  along  tlie  left  border  of  the  steruimi 
or  over  the  ensiform  cartilage  (tricuspid  area). 

The  puhiiouie  seeoiid  sound  is  acreuttialed  in  mitral 
oh.'itniiL'tioii,  and  indistinct  in  trifus])id  nbstniclinn. 


REaURGITATION  AT  THE  TRICUSPID  ORIFICE. 

IlcH'urtfi  tilt  inn  nt  the  ti'ii'UHpid  orifice  occurs  under 
two  separate  conditions.  (1)  it  may  he  due  (a)  to 
vpgetatiiins  on  the  leaflets,  preventing  perfect  coaptation, 
(b)  to  thickening,  shrinkage  or  deformity  of  the  leaflets, 
(r.)  to  induration  and  ahortciiing  of  the  chordiu  tcndincic 
and  jiapillary  muscles.  These  stnictnral  cliangcs  are 
naually  dne  to  endocarditis  and  periearditia  which  are 
likely  to  involve  other  valves  besides,  and  are  relatively 
rare  at  the  tricuspid  valve  alone. 

(2)  Incompetency  at  the  tricuspid  orifice  is  most 
frequently  dependent  on  ililatation  of  the  right  ven- 
tricular cavity  and  the  aiiriculo-ventricular  ring,  which 
becomes  too  large  to  be  closed  by  the  valves.  Relative 
valvular  insufficiency  occurs  much  more  readily  at  the 
tricuspid  valve  than  at  the  mitral.  There  is  abundant 
proof  that  tliere  exists  a  safety  valve  action  at  the  tri- 
cuspid orifice,  and  that  slight  temporary  regurgitation 
occurs  whenever  the  pressure  in  the  pulmonary  artery 
reaches  a  certain  height.  Under  normal  conditions, 
the  functional  or  physiological  regurgitation  that  occurs 
under  extreme  exercise  or  exertion  is  temporary,  dis- 
appearing witii  the  return  of  the  blood  pressiire  to 
normah  When  tricuspid  ineompotoncy  from  dilatation 
of  the  right  veutricle  is  secondary  to  persistent  high 
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pressure  in  the  pnlniniiiiiy  artery  or  oliHl.niction  at  the 
pulmonary  orifice,  it  is  permanent,  and  represents 
another  broken  link  in  the  ehain  of  cardiac  compensa- 
tion. 

The  eanso  of  high  hload  pressure  in  the  puhnonary 
artery  may  be  ohstnictire  disease  in- the  limga  (emphy- 
Bema  and  fibroid  dianges)  or  lesion  at  the  mitral  orifice, 
either  primary  or  secondary  (see  "Mitral  Regurgitation 
and  Obstmetion).  When  the  relntive  insufficiency  is 
due  to  transient  increase  of  pri'.-(snn>  in  llie  |inlminiary 
artery  (as  in  acute  bronchitis,  nvcr.'Xfrtiini,  etc.),  or  lo 
temporary  disturbance  of  eardini'.  riiitritioii  (pyrexia, 
toxinrs,  anemia,  etc.),  the  dilatation  may  liecome  less 
and  the  valves  again  become  competent  to  close  the 
orifice  with  the  (li3ap[Joarance  of  the  disturbing  factors. 

Effect  of  Tricuspid  Regurgitation.- — The  iraniediat*  effect 
is  iijinn  tlif  riirlil  aiii'icli',  wliidi  may  become  dilated  to 
an  I'iiiiriiiiiiis  cxlciit.  Tiic  secondary  liypertnii>liy  is 
never  very  marked,  and  is  always  inadequate  to  com- 
pensate for  the  lesion.  The  great  veins  become  dilated, 
the  inferior  vena  cava  more  so  than  the  superior.  Tho 
valves  protecting  the  veins  at  the  root  of  the  noek 
l)ecome  incomjMitcnt.  Venous  stasis  causes  general 
{edema.  One  of  the  earliest  effects  of  tricuspid  regurgi- 
tation is  enlargement  of  tho  liver  and  the  oceurrenec 
of  ascites  and  hydrothorax. 

Fhrsical  Signs.  Inspection. — As  an  isolated  lesion, 
the  apes  beat  is  displaced  inward  toward  the  median 
line,  and  may  be  Ireneath  the  sternum  or  in  the  epigas- 
trium. Impulses  due  to  auricular  ayst^de  may  be  seen 
in  the  third  and  fourth  interspaces  to  the  right  of  the 
st.ernum.  When  secondary  to  left.-aide  cardiac  dtaeaee, 
the  apex  is  displaced  downward  and  outward,  and  also  is 
seen  in  the  epigastric  region.  When  secondary  to 
emphysema,  distension  of  the  lung  causes  tho  epigastric 
pulsation  to  be  specially  prominent.  Cyanosis  is 
usually  present.  In  long-continued  interference  with 
return    circulation    clubbing    of    the    fingers    occurs. 
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S_yst')lic  venous  pulsations  are  present  in  tlie  jugulars, 
mcist  marked  on  the  right  side.  In  marked  oases  ])nlsa- 
tinn  of  the  liver  may  be  seen.  The  respiratory  move- 
ments are  increased  unless  hydrotliorax  occurs,  when 
there  will  be  loss  of  motion  over  the  lower  portion  of 
the  thorax. 

Palpation. — Cardiac  enlargement  eorresjwtnds  to 
tliat  noted  by  inspection.  ^\lien  tricuspid  regurgitation 
is  a  primary  disease,  the  epigastric  pulsations  are  weak 
and  undulatory.  When  secondary  to  cardiac  or  pul- 
monary clianges,  the  pulsations  are  more  forcible  and 
heaving.  When  the  ear  is  placed  over  the  tricuspid 
area,  a  characteristic  wavy  impulse  ia  detected  in  addi- 
tion to  the  murmur.  Hepatic  pulsations  are  one  of  the 
diagnostic  signs,  and  must  be  differentiated  from 
impulse  transmitted  to  the  liver  from  the  aorta  or  tlic 
enlarged  right  ventricle.  Pressure  on  the  liver  in  tri- 
cuspid regurgitation  increases  jugular  pulsations. 

PERCuasiON. — The  cardiac  area  is  enlarged  to  the 
right.  Dullness  may  be  detj'cted  Iwyond  the  right  bor- 
der of  the  stermim  at  the  level  of  the  fourth  rib. 

AuacuLTATioN. — Tlic  murmur  of  tricuspid  regurgi- 
tation is  systolic,  soft,  blowing,  with  the  point  of  maxi- 
mum intensity  along  the  sternum  at  the  jnnctiim  of  the 
fifth  and  sixth  costal  cartilages.  The  area  of  diffusion 
correaponda  to  the  extent  of  the  pnccordia.  It  does  not 
extend  above  the  third  rib  nor  beyond  the  ajiex.  The 
intensity  of  the  murmur  ia  increased  during  expiration, 
and  is  diminished  or  absent  during  inspiration.  The 
second  sound  varies.  When  tricuspid  regurgitatitm  is 
primary,  it  is  weak  and  indistinct.  When  secondary  to 
increased  pressure  in  the  pulmonary  artery,  the  aecxjud 
sound  is  accentuated.     (Fig.  57.) 

Differential  Diagnosis. — The  distinctive  features  of  tri- 
cuspid regurgitatiun  are  extension  of  the  cardiac  area  to 
the  right,  systolic  pulsations  in  the  veins  and  liver,  and  a 
soft,  blowing,  systolic  murmtir,  with  the  point  of  maxi- 
mum intensity  over  tlie  site  of  the  tricuspid  valve  and 


348  TirE  CIRCULATORY  SrSTKM. 

heard  over  tlio  prspconiia.  It  is  to  be  difEerentiated 
from  other  lesions  characterized  by  a  systolic  miirniTir. 

Mitral  Epgurgiiatioiu — In  iiiitral  regnrgitatioii  the 
murmur  is  beard  with  the  point  of  the  maximum 
intensity  at  the  apex,  and  it  is  carried  hpyond  the 
pnccordia  to  the  left  into  the  axilla,  and  that  it  is  beard 
beliind.  The  thrill  is  vibratory  and  distinctly  pre- 
syatiilie.  The  apex  is  displacetl  to  the  left  and  down- 
ward. 

Aortic  Stenosis. — The  systuHc  mnmiiir  is  beard  above 
tlie  third  rib,  and  is  carried  up  into  the  vessels  of  tlie 
ueek.     It  is  also  associated  with  eliaracteristic  pnlse. 

Piibnomc  Ohsiruction. — In  pulmonic  obstrnction  the 
point  of  maximum  intensity  and  the  area  of  diffusion 
are  diagnostic.      (Fig.  58.) 
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Hypertrophy  and  Bilatation. 

IlypLTtrophy  of  the  cardiac  muscle  may  occnr  in  two 
forms' — (1)  simple  hypertrophy,  (2)  hypertrophy  with 
dilatation  of  the  cavity,  or  eccentric  hypertrophy.  It 
may  be  limited  to  the  walls  of  a  single  cavity,  or  may 
1n3  general.  Cardiac  dilatation  is  also  divided  into  two 
fomi8^—(l)  simple  dilatation, in  which  there  is  inci-casc 
in  the  size  of  tlie  cavity,  with  thinning  of  the  wall;  (3) 
dilatation  with  hypertrophy,  in  which,  with  enlarged 
size  of  the  cavity,  there  la  increase  in  tlie  relative  tliick- 
ness  of  the  lieart  wall.  In  both  eeeentrie  hypertrophy, 
and  dilatation  with  hypertrophy  we  have  increase  in  the 
size  of  the  cavity,  with  increase  in  thickness  of  the  heart 
muscle.  The  distinction  between  tJiese  two  conditions 
depends  upon  the  relative  efficiency  of  the  cardiac  mu3- 

'  Concentric  hypertropliy  rhamrteriied  b 

walla  ut  the  isvity  with  dtniluullon  of  its  aize 

'  Atrophic  dllntatioii  hoa  \irrn  drjvriliril 
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cular  power  to  the  dilatation.  When  the  workiug  pijwer 
of  the  heart  is  increased  l)e_yond  wliat  is  needed  to  over- 
come the  eaiise  and  effect  of  the  dilatation,  it  is  claasifiod 
as  eccentric  hypertrophy.  When,  oh  the  other  liand,  dila- 
tation is  prodominant,  and  the  increased  muscular  tissiio 
liarrly  compensates  for  the  dilatatioDj  it  is  classified  as 
dilatation  with  hypertrophy. 

Physical  SigtiA. — Cardiac  dilatation  and  hypertrophy 
are  generally  secondary  conditions. 

The  physical  signs  present  in  the  different  forms  are 
fully  described  under  "Inspection,"  "Palpation,"  "Per- 
cussion" and  " Auscultation,"  also  under  the  diagnosis 
of  the  different  valvular  diseases. 


Acut«  Mjrocajrditis. 

This  luay  exi.-it  in  two'  forms,  (1)  as  an  acute 
degeneration  of  the  muscle  tissue  of  the  heart  dependent 
upon  infectious  fevers  (cloudy  swelling,  parenchyma- 
tous myocarditis)  ;  ,(2)  as  an  inflammatory  affection  of 
the  interstitial  tissue  of  the  heart,  which  may  also  he 
due  to  infectious  diseases,  or  may  be  secondary  to  acute 
inflammations  of  the  pericardium  or  endocardium. 

Localized  or  suppurative  myocarditis  may  result  from 
infection  from  micro-organisms,  secondary  to  suppura- 
tions in  distant  portions  of  the  body  or  due  to  extension 
from  infectious  endocarditis. 

Phrdcal  Signs. — The  physical  signs  i)rosent  aro  those 
indicative  of  defective  muscular  power,  with  varying 
degrees  of  dilatation.  The  earliest  change  noted  is  fee- 
bleness of  the  cardiac  impulse,  both  to  inspection  and 
palpation.  Auscnltation  shows  gradual  diminution  in 
the  muscular  element  of  the  first  sound,  with  accentua- 
tion of  the  aortic  and  pulmonic  second  sounds.  When 
dilatation  occurs,  the  niumuirs  of  mitral  and  tricuspid 
regurgitation  may  be  present. 
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Chronic  Myocarditis. 


p-  'he  due  to        ■ 


Chronic  changes  in  the  myocardium  may  \ 
(1)  fatty  degeneration  of  the  muaele  tissue;  (3)  fibroid 
degeneration  (fibroid  or  interstitial  myocarditis);   (3) 
fatty  overgrowth  (fatty  infiltration  or  cor  adipoaum). 

Physical  Signs. — The  physical  signs  in  disease  of  the 
myocardium  are  those  of  weak  heart,  "weak  in  muscle 
power  and  weak  in  its  resistance  to  blood  pressure;" 
signs  of  hypertrophy  and  dilatation  are  usually  present 
in  varying  degree,  according  tfl  the  cause  of  the  condi- 
tion. 

Inspection. — The  apex  beat  of  the  heart  may  be  in 
tliG  normal  position,  or  displaced;  when  the  changes  in 
the  nijocardimn  are  secondary  to  sclerosis  or  atheroma 
in  the  blood-vessels,  the  apex  beat  will  be  displaced  out- 
ward and  to  the  left  in  proportion  to  the  hypertrophy 
and  dilatation.  With  inaufficieney  of  cardiac  power,  tlie 
patient  shows  disturbances  of  the  superficial  circulation 
and  slight  blueness  of  the  extremities.  Atheroma  of  the 
blood-vessels  is  shown  by  prominence  of  the  temporal 
aud  'Other  arteries.  In  fatty  overgrowth  there  is  asso- 
ciated obesity. 

Palpation. — Tlie  location  of  tlie  impulse  depends 
upon  the  presence  of  hypertrophy  and  dilatation.  In 
fatty  degeneration  tlie  impulse  is  feeble  and  diffused. 
When  associated  with  hypertrophy,  especially  of  the 
fibroid  type,  the  impulse,  while  heaving,  lacks  the  lifting 
force  proportionate  to  the  size  of  the  heart.  The  pulse  is 
weak  in  comparison  to  the  seeming  effort  of  tlie  heart. 
When  cardiac  power  is  insufficient,  arrhythmia  occurs, 
which  may  he  constant  or  induced  by  slight  exertion, 

pERctissioN. — The  dimensions  of  the  heart  are  in- 
creased with  hypertrophy  and  dilatation  in  all  direc- 
tions. Wlien  dilatation  is  predominant,  percussion 
dullness  extends  above  the  third  interspace  and  to  the 
ni]i[)le  line  or  beyond  it.  In  fatty  overgrowth  the  per- 
cussion area  of  the  heart  is  increased. 
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impossible  to  map  out  the  heart  on  account  of  the  thick- 
ness of  the  superficial  tissue. 

Auscultation. — The  characteristic  sign  is  a  short, 
feeble  first  sound  at  the  apex,  with  a  relatively  louder 
second  sound  over  the  aorta.  The  pulmonic  second 
sound  is  not  increased  in  intensity.  Usually  there  is 
reduplication  of  the  first  sound.  With  the  occurrence 
of  dilatation  and  valvular  incompetency,  soft,  blowing 
murmurs  are  heard  in  the  mitral  and  tricuspid  areas. 

Diagnosis  of  myocarditis  rests  upon  the  above  physi- 
cal signs,  associated  with  other  evidence  of  insufficiency 
of  muscular  power,  as  dyspnoea,  oppression  in  the  chest, 
or  anginal  pain  on  exertion  and  after  meals,  syncope 
with  cardiac  irregularity. 


CHAPTER    XII  I. 

DIAGNOSIS  OF  THE  DISEASES  OF  THE  PERICARDIUM. 

The  smooth  surfaces  of  the  pericardium,  hibricated 
by  the  normal  secretion  of  the  serous  membrane,  glide 
over  each  other  during  the  cardiac  and  respiratory 
movements  without  producing  any  vibrations  which  can 
be  detected  by  palpation  or  heard  as  a  friction  sound. 
The  amount  of  secretion  contained  in  the  pericardial 
sac  in  health  varies  within  very  narrow  limits,  and  is 
never  present  in  such  quantity  as  to  be  detected  by 
physical  examination.  Pericardial  diseases  produce 
distinctive  physical  signs,  according  as  the  normally 
smooth  surfaces  are  altered  so  as  to  produce  vibrations 
which  may  be  felt  or  heard,  or  the  sac  is  distended  by 
fluid. 

Pericarditis. 

According  to  the  nature  of  the  changes  in  the  peri- 
cardial sac,  three  forms  of  pericarditis  can  be  recognized 
by  physical  signs,  irrespective  of  their  aetiology.  The 
morbid  conditions  of  each  form  may  exist  separately  or 
may  be  combined  in  varying  degrees,  and  due  to  widely 
differing  causes.  As  a  number  of  non-inflammatory 
conditions  of  the  pericardium  may  produce  changes 
similar  to  those  due  to  the  inflanmiation,  and  as  the 
physical  signs  depend  upon  the  altered  state  of  the  sac, 
they  will  be  described  with  the  different  forms  of  peri- 
carditis. 

(1)  Dry,  Plastic  or  Fibrinous  Pericarditis. —  In  this  form 
the  surfaces  may  be  abnormally  dry  from  diminished 
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senrptinn,  dependent  upon  Iobb  of  blood  or  fluid  from  the 
body,  or  changes  in  the  serous  membrane  during  the 
early  stage  of  inflammation.  Later  during  the  inflam- 
matory attack  the  surfaces  may  be  covered  with  thick, 
tenacious  exudate  (fibrinous  or  plastic).  The  surfaces 
may  also  be  roughened  by  fibrous,  tiibercular  or  malig- 
nant growths.  The  physical  signs  will  vary  according 
to  the  nature  of  tlie  changt;. 

(2)  Effiuion  into  the  PeTJcardinni,  FericarditiB  with  Effaaicn. 
-The  fluid  poured  into  tlie  sac  may  lie  naro-fibrinous, 

serous,  puruloit  or  hemorrhagic.  Serous  effusion, 
small  in  amount,  may  coincide  with  a  fibrinous  exndatft 
which  coagulates  on  the  surfaces,  while  the  more  liquid 
element  gravitates  to  the  bottom  of  the  aac  (sero-fihrin- 
ous  pericarditis).  The  liquid  element  (serum)  of  the 
inflammatory  exudate  may  be  excessive  and  rapidly  fill 
the  pericardial  sac  without  the  occurrence  o£  the  dry, 
or  plastic  stage.  Serous  effusion  into  the  pericardium 
or/:urs  as  part  of  a  general  dropBy  and  interference  with 
the  return  circulation  (hydro-pericardium),  and  is 
unattended  with  any  inflammatory  changes.  It  usually 
accompanies  effusion  into  other  serous  sacs. 

Purulent  effusion  may  occur  primarily,  as  in  septic 
disease,  or  be  due  to  secondary  changes  in  aero-fibrinous 
serous  inflammatory  pericarditis.  Hemorrhagic 
effusion  (hEcino-pericardium)  may  be  inflammatory  or 
dependent  upon  now  growths,  blood  condition 
(scurvy,  purpiira),  rupture  of  the  heart  or  of  a  cardiac 
aneurism. 

The  physical  signs  present  in  effusion  are  in  propor- 
tion to  the  amount  of  fluid  and  tlie  effect  of  the  enlarged 
pericardium  upon  the  heart  and  surrounding  organs. 
The  nature  of  the  fluiil  does  not  modify  the  physical 
eigns. 

(3)  Pericardial  Adhesion.  Adherent  Feiicaxdium. — This 
Is  usually  sccfiniliii'v  !o  infliuiiniatory  diseases  of  the 
jTericardiinn.  Il  niiiy  ]«'  liuiitcd  to  a  few  bands  loosely 
stretched  between  the  two  surfaces  and  not  interfering 
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witli  the  cardiac  action;  or  the  two  surfaces  may  be 
closely  united,  or  the  sac  may  be  completely  obliterated, 
in  which  case  the  movements  of  the  heart  will  be  entirely 
or  in  part  restricted  and  secondary  hypertrophy  or  dila- 
tation with  hypertrophy  will  occur. 

Physical  Signs. — As  the  three  forms  of  pericarditis 
may  be  variously  combined,  or  follow  each  other  during 
the  course  of  an  attack  of  pericarditis,  they  will  be  con- 
sidered together. 

Inspf.ction.  Dry,  Plastic  or  Fibrinous  Form, — 
There  is  no  change  in  the  contour  of  the  praecordia. 
The  apex  beat  is  in  the  normal  position,  the  impulse 
more  forcible,  due  to  cardiac  irritability.  When  asso- 
ciated with  myocarditis,  the  impulse  is  weaker  and  more 
diffused. 

Second   Foi'm,     Effusion   into    the    Pericardium, — 
Change  in  the  prax^ordia  will  be  in  proportion  to  the 
quantity  of  fluid  and  the  elasticity  of  the  chest  walls. 
The  effects  on  the  shape  and  size  of  the  thorax  will  Ik3 
most  noticed  in  thin  persons  and  in  children,  and  may  l)o 
masked  in  stout  persons.     Tlie  a|x^x  beat  is  seen  at  a 
liigher  ]K)iut  on  the  chest  wall,  according  to  the  amount 
of  fluid  present.     Tliis  is  not  due  to  elevation  of  the 
anatomical  ajx^x,   but  to  the  changed  relation  of  the 
anterior  portion  of  the  heart  to  the  chest  wall,  so  that  a 
point  nearer  the  base  of  tlie  heart  strikes  the  chest  wall 
and  gives  the  visible  and  palpable  apex  beat,      (a)  Small 
eft'usions  may  produce  no  change  in  the  pra^cordia.      The 
apex  beat  is  displaced  inward  and  slightly  elevated,     (h) 
In  mediuni-sizod  effusions  the  intercostal  spaces  along 
tlie  loft  side  of  the  sternum,  from  the  third  to  the  sixth, 
are  filled  out,  and  may  be  slightly  bulging.     The  thorax 
over  the  a])ox  is  slightly  enlarged,    (c)  In  large  effusions 
the  bulging  over  the  pra^cordia  is  marked,  and  the  lower 
end  of  the  sternum  is  pushed  out;  the  epigastric  region 
is  more  prominent,  the  costal  cartilages  and  ribs  arc 
elevated,  and  the  intercostal  s})aces  on  both  sides  of  the 
sternum  are  wider,  the  normal  depressions  being  absent. 
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rTIie  changes  in  the  lower  portion  of  the  chest  are  due  to 
diminished  negative  pressure  within  the  thorax  and 
depression  of  the  diaphragm  and  liver  hy  the  weight  of 
the  fluid.  The  visible  impulse  is  uduaily  seen  above  the 
fourth  rib.  In  extreme  distension  pericardial  bulging 
may  extend  as  far  as  the  second  rib. 

Enlargement  of  the  pericardial  sac  causes  reduction 
of  the  negative  pressure  within  ih.&  eheet,  and  allows  of 
the  elevation  of  the  bony  thorax  and  changed  relation 
Ixetween  the  ribs  individually,  and  especially  between 
the  first  rib  and  the  clavicle.  Ewart  lias  called  atten- 
tion to  the  changed  relation  between  the  clavicle  and  the 
first  rib  (first  rib  sign)  as  important  in  diagnosis  of 
effusion  of  considerable  amount.  The  loft  elavielo  is 
raised  to  a  higher  level,  so  tliat  the  upjier  edge  of  the 
first  rib  on  the  left  side  can  be  felt  as  far  as  its  sternal 
attachment.  When  the  amount  of  fluid  is  sufficient  to 
produce  a  positive  pressure,  instead  of  the  normal  nega- 
tive presaure  in  the  pericardium,  cyanosis  occurs,  also 
pulsations  in  the  veins  of  the  neck,  due  to  auricular 
wintraction. 

The  effect  of  posture  on  the  apex  beat  in  effusion  is 
the  opposite  of  what  occurs  in  other  conditions,  causing 
an  plevatiou  of  the  apex  beat.  When  the  patient  is  on 
the  right  side,  the  apex  beat  becomes  lower  and  more 
distinct;  in  other  conditions  it  is  higher,  weaker  or 
absent. 

Adherent  Pericardium. — Flattening  of  the  chest  over 
the  lower  ]xirtion  of  the  pra«ordia  usually  occurs. 
Occasionally  there  is  bulging,  due  to  hypertrophy  and 
dilatation  of  the  heart.  Systolic  retraction  of  ttie  chest 
wall  may  ho,  limited  to  the  apex  and  the  intercostal 
spaces  to  the  left  of  the  sternum,  or  to  the  left  half  of  the 
epigastrium.  The  respiratory  movements  are  altered 
when  extensive  pericardial  changes  are  present.  With 
inspiration  there  is  loss  of  expansion  over  the  lower 
portion  of  the  left  chest  below  the  horizontal  nipple  Hue, 
and  drawing  in  of  the  end  of  the  sternum.     Protrusion 
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of  the  abdomen,  aud  frequently  ascites,  may  occur.  The 
apex  beat  ia  displaced  outward  and  downward  or  ele- 
vated as  high  as  the  fourth  rib,  according  as  the  heart 
is  hypertrophied  or  dilated  or  fixed  by  adhesions  in  an 
abnormal  position.  The  apex  beat  does  not  vary  with 
change  in  the  posture  of  the  patient.  The  diastolic 
rebound  of  the  heart  may  be  visible.  Diastolic  collapse 
of  the  veins  is  occasionally  seen. 

Palpation.  Dry,  Plastic  or  Fibrinous  Pericarditis. 
— The  cardiac  impulse  may  bo  increased.  Friction 
fremitus  is  felt  over  different  portions  of  the  praxjordia 
in  a  small  proportion  of  cases ;  it  is  most  readily  detected 
by  making  moderate  pressure  in  tlie  intercostal  spaces 
with  the  finger  tips.  The  rhythm  of  the  fremitus 
generally  corresponds  with  tlie  systole,  but  may  extentl 
into  the  diastolic  period  or  be  confined  to  it.  It  does 
not  have  a  well-defined  or  stable  point  of  maximum 
intensity,  but  varies  in  different  cases  and  in  the  samo 
ease  at  different  times,  although  it  is  more  frequent  and 
persistent  over  the  base  of  the  heart.  The  area  over 
which  it  ia  felt  ia  usually  the  circumscribed  point  of 
maximum  intensity;  occasionally  it  is  felt  over  tlie 
entire  praxordia,  and  may  be  perceptible  in  widely 
separated  spots.  The  fremitus  gives  the  sensation  of 
being  superficial  and  produced  by  the  rubbing  together 
of  dry,  rough  or  sticky  surfaces.  In  acute  cases  the 
friction  fremitus  is  present  for  a  short  time  only,  and 
varies  from  day  to  day  in  situation,  extent  and  char- 
acter. 

Effusion  into  the  Pericardium. — Friction  fremitus, 
usually  absent  over  the  lower  portion  of  the  pra'cordia, 
may  be  detected  above  the  fourth  rib  and  over  the  site 
of  the  great  vessels.  Cardiac  impulse  is  felt  at  a  higher 
level,  and  is  more  diffused  according  to  the  amount  of 
diffusion.  Fluctuation  over  the  prtccordia  may  be 
present  when  the  amount  of  fluid  is  sufficient  to  give 
jKisitive  pressure  in  tlie  pericardium.  Diminution  in 
the  amount  of  fluid  causes  the  cardiac  impulse  to  be  felt 
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H  at  a  lower  pt>int,  and  to  become  uioro  defined.  Keiuoviil 
^m  of  tlie  fluid  is  fre<iiiontly  attended  witli  reappearance  of 
■       friction  fremitus. 

H  Adherent  Pericardium. — In  addition  to  tlio  alinonnal 

H  movements  of  the  chest  wall  noted  in  inspection,  tlie 
^B  cardiac  impulse  frequently  gives  the  sensation  of  being 
^B  abnormally  close  to  the  chest  wall.  According  to  the 
^M  situation  and  extent  of  the  adhesions  and  the  secondary 
^M  changes  in  the  heart  (hypertrophy  or  dilatation),  tho 
^M  impulse  will  he  displaced  to  various  portions  of  the 
^M  prtecordia,  and  will  he  strong,  diffnsed  or  of  a  more 
^r      undulating  character.     When  adhesions  unite  the  heart 

with  the  chest  wall, diastolic  shock  is  a  marked  symptom. 
Pekcchbion.    Dry,  Plaslic  or  Fibrinous  Pericarditis. 

— No  change  in  the  area  of  superficial  flatness  or  rela- 

Itive  dullness  is  detected  unless  myocarditis  with  dilata- 
tion is  present.  The  extreme  edge  of  cardiac  dullness 
corresponds  closely  to  the  apex  heat. 
Effusion  into  the  Fericardium.— The  most  distinctive 
sign  of  pericardial  effusion  is  change  in  the  extent  and 
outline  of  the  area,  of  cardiac  flatness  and  dullness  and 
their  relation  to  each  other.  These  changes  can  be 
detected  by  careful  and  sysiemaiic  percussion  when  but 
a  small  quantity  of  fluid  is  present.  The  area  of  flatness 
increases,  while  that  of  relative  dullness  diminislies. 
As  the  pericardium  increases  in  size,  change  in  the 
interthoracic  pressure  (negative  pressure)  allows  that 
portion  of  the  lungs  wliich  normally  covers  the  peri- 
cardium to  retract,  so  that  there  is  not  the  gradual 
change  from  normal  pulmonary  resonance  to  cardiac 
flatness.  In  extreme  distension  of  the  pericardium,  the 
change  in  the  intrathoracic  pressure  may  be  sufficient  to 
cause  diminution  of  function  in  different  portions  of  the 
lungs,  with  characteristic  pulmonary  resonance.  A 
small  effusion  causes  change  in  the  percussion  area, 
most  marked  at  the  level  of  the  fifth  rih.  (a)  To  the 
left  the  flatness  extends  to  the  site  of  tlie  normal  apex 
t  or  slightly  beyond.     The  area  of  relative  dullness 
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in  this  region  is  decreased,  (h)  At  the  right  of  the 
sternum  dullness  is  detected  in  the  fifth  intercostal 
space  (cardio-hepatic  triangle),  and  the  cardio-hepatic 
triangle  becomes  more  obtuse  (Rotch's  sign).  As  the 
fluid  increases  in  amount,  the  area  of  flatness  extends 
in  all  directions,  especially  laterally,  at  the  lower  level 
of  the  pericardium.  With  the  increase  in  extent,  the 
contour  of  the  pericardial  flatness  also  changes, 
becoming  more  pyramidal,  with  the  two  sides  meeting 
the  base  at  nearly  equal  angles.  More  marked  distension 
causes  the  lower  segment  of  the  pericardium  to  be  more 
globular  and  the  upper  portion  more  cylindrical,  so  that 
the  typical  pear-shaped  outline  obtains.  Sternal  reso- 
nance is  altered  by  the  effusion.  As  the  sac  becomes 
filled,  the  resonance  becomes  impaired,  and  is  later 
replaced  by  flatness.  The  change  in  loss  of  resonance 
occurs  from  below  upward,  in  contradistinction  to  that 
occurring  in  aneurism  of  the  aorta.  The  percussion 
note  over  the  lung  is  changed  according  to  the  amount 
of  fluid  present.  As  the  fluid  increases,  the  enlarged 
pericardium  allows  retraction  in  the  overlapping  lung 
and  diminution  of  tension,  so  that  the  normal  pul- 
monary resonance  is  replaced  by  a  tympanitic  quality 
(Skoda's  resonance),  which  in  large  effusion  may  be 
present  over  the  apex  of  the  lung  on  the  left  side. 

"Whenever  fluid  is  effused  into  the  pericardium,  the 
normal  resonance  is  modified  at  the  left  posterior  base 
in  tlie  most  definite  way.  A  patch  of  marked  flatness  is 
found  at  the  left  inner  base,  extending  from  the  spine 
for  a  varying  distance  outward,  usually  not  quite  so  far 
as  the  scapular  line,  and  ceasing  abruptly  with  the 
vertical  boundary.  Above,  its  extension  is  also  variable, 
according  to  the  size  of  the  effusion.  Commonly  it  does 
not  extend  higher  than  the  level  of  the  ninth  or  tenth 
rib,  and  here,  again,  its  horizontal  boundary  is  abrupt. 
Its  slia])e  is  that  of  a  square,  and  is  quite  unlike  that  of 
any  dulhiess  arising  from  pleuritic  effusion."    (Ewart.) 

Over  the  liver,  the  upper  limit  of  both  dullness  and 
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flatiipss  is  lowered ;  the  luwer  edge  of  tile  liver  is  Lolow 
the  free  bonier  of  the  ribs  in  proportion  to  the  deprea-  ' 
sion  of  the  diaphragm. 

Adherent  Pericardium. — -Changes  in  thickness  of  the 
pericardiinu  do  not  affect  the  percussion  area.  Any 
alteration  in  size  or  sha|)e  is  dne  to  the  presence  of 
hypertrophy  or  dilatation  of  the  heart. 

Auscultation.  Dry,  PlasHc  or  Fibrinous  Pericar- 
ditis.—The  diagnostic  sign  of  this  fonii  is  the  friction  | 
sound.  The  quality  of  the  frirtinn  soimt!  varies 
acpirding  to  the  condition  of  the  jiericardial  surfaces. 
It  may  be  soft  and  murmuriali,  simulating  the  emlocar- 
ilial  murmur;  soft,  dry,  grazing  or  brushing,  as  when 
the  dry  finger  tips  or  pieces  of  silt  are  gently  rubbed 
together  close  to  the  ear;  sticky ;  or  harsh,  creaking  or 
grating,  as  when  new  leather  is  l)ent.  In  addition  to 
tJie  friction  quality,  the  sensation  of  being  superficial  is 
a  diatinrtive  feature.  The  rhythm  of  the  friction 
sound,  while  dependent  upon  cardiac  niovement,  is  not 
accurately  limited  to  the  periods  of  the  normal  cardiac 
sounds,  but  by  extending  beyond  them  it  gives  a  double 
or  to-and-fro  rhythm,  whicli  is  characteristic  of  jieri- 
cardial  friction.  The  point  of  maximum  intensity  is 
not  stable,  and  the  sound  is  not  conducted  beyond  the 
prtecordia  except  in  rare  cases,  when  the  conduction  is 
due  to  change  in  the  surrounding  lung  tissue. 

The  friction  sound  may  Ito  heard  over  any  portion  of 
the  prtecordia,  hut  its  most  jiersistent  site  is  over  the 
base  of  the  heart,  oppisite  the  third  auil  fourth  ribs  on 
tlie  left  side.  The  iTiteiisity  of  the  sound  is  influenced 
by  (a)  pressure,  (b)  pusititiu,  and  (c)  respiratory  move- 
ments in  a  rather  char  act  eri.stio  way.  (a)  Pressure 
over  the  prjecordia  causes  the  friction  sound  to  he  heard, 
or,  when  present,  to  become  more  intense  and  audible 
over  a  wider  area  and  for  a  longer  period  of  time;  it 
ateo  increafles  the  to-and-fro  character,  and  emphasizes 
ite  want  of  synchronism  with  the  normal  cardiac  sounds. 
(b)  Posture.     Bending  tlie  body  forward,  so  that  the 
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heart  conies  in  contact  with  the  anterior  portion  of 
the  pericardium,  affects  the  friction  sound  in  the  same 
manner  as  pressure.  It  intensifies  the  sound,  and 
increases  the  area  over  which  it  is  heard,  (c)  Kespira- 
tory  movements.  The  intensity,  quality  and  extent  of 
the  friction  sounds  change  during  inspiration  and 
expiration.  In  some  cases  the  increase  in  these  feat- 
ures occurs  during  inspiration,  and  at  others  during 
expiration.  The  significant  fact  is  that  the  sound  is 
altered  to  a  marked  degree  during  either  inspiration  or 
expiration.  Variability  from  day  to  day  in  the  site, 
rhythm,  intensity  and  quality  is  a  distinctive  feature  of 
pericardial  friction  sounds. 

Effusion  into  the  Pericardium. — As  fluid  accumu- 
lates, there  is  disappearance  of  the  friction  sound,  as 
there  was  of  friction  fremitus,  over  the  lower  portion  of 
the  pericardium  except  when  separation  of  the  anterior 
surface  of  the  heart  from  the  pericardium  is  prevented 
by  adhesions.  At  the  base,  and  especially  where  the 
pericardium  is  reflected  along  the  great  vessels,  the 
friction  sounds  may  persist  during  the  entire  course. 
The  cardiac  sounds  over  the  site  of  the  normal  apex  are 
weak  or  inaudible,  and  are  more  distinctly  heard  toward 
the  base  of  the  heart  over  the  sight  of  the  ^'isible 
impulse.    The  pulmonic  second  sound  may  be  increased. 

The  respiratory  sounds  are  also  modified.  The 
respiratory  murmur  and  vocal  fremitus  along  the  nor- 
mal site  of  the  anterior  border  of  the  lung,  especially  on 
the  left,  are  feeble  or  absent.  Bronchial  breathing  and 
a?gophony  may  be  heard  in  large  effusions  below  the 
right  nipple  and  behind  at  the  angle  of  the  left  scapula. 

If  the  patient  lies  with  face  downward,  or  leans  for- 
ward on  the  knee  and  elbow,  the  dullness  and  bronchial 
breathing  in  the  back  disappear.  With  absorption  of 
the  fluid,  tlie  friction  sound  may  return,  and  there  will 
be  early  disappearance  of  the  respiratory  signs. 

Cardiac  sounds  are  heard  in  the  normal  site  and  with 
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liuriuiil  intfiisity  wlifu  luyucanlial  chaii^t'S  have 
occiirred. 

Adherent  Pericardium. — Tlie  aiisciiltutovy  signs  are 
iiot  distinctive,  and  deiiem!  on  tlie  condition  of  the  sur- 
faces and  the  degree  of  change  produced  in  the  heart 
and  at  the  valvular  orifices.  A  rough  pericardial  fric- 
tion sound  may  be  heard  over  different  portions  of  the 
prateordia,  especially  the  hase.  The  cardiac  Bonnda 
may  vary  greatly.  The  first  sound  may  have  the 
valvular  quality  accentuated  or  may  he  doubled;  the 
sotwnd  sound  may  he  reduplicated  and  accentuated. 
Both  sounds  may  bo  hoard  abnormally  clear  behind. 
Endocardial  murmurs,  due  to  dilatation  of  the  cavities 
may  be  present. 

Differential  Diagnosis. — The  distinctive  features  of 
acute,  dry,  fibrinpus  pericarditis  are  friction  freinitua 
and  friction  sound  of  marked  superficial,  rubbing 
quality,  with  no  fixed  point  of  maxinmni  intensity.  The 
sound  does  not  coincide  witli  the  areas  of  the  normal 
valve  sounds  nor  with  the  areas  of  endocardial  mur- 
nurs,  and  it  is  not  transmitted  beyond  the  prtecordia. 
Its  liythm  is  not  accurately  synchronous  with  the 
periods  of  the  cardiac  sounds,  but  has  a  double,  to-and- 
fro  character.  The  intensity  of  the  sound  varies  during 
the  respiratory  movements,  and  is  increased  by  pressure 
over  the  pneeordia,  and  is  loudest  when  the  patient  is 
erect  or  bending  forward.  There  is  no  evidence  of 
cardiac  enlargement. 

Acute  Endocarditis  and  Chronic  Valvvlar  Disease. — 
The  thrill  present  in  endocardial  diseases  is  localized  at 
the  apex  (mitral  otstruction)  or  at  the  base  (aortic 
stenosis  or  regurgitation).  It  has  a  definite  relation  to 
the  rhythm  of  the  cardiac  sounds,  and  does  not  give  the 
impression  of  being  superficial.  The  endocardial  mur- 
murs have  a  definite  area  of  maximum  intensity  and 
area  of  diffusion.  Munnurs  made  at  certain  valves  are 
heard  beyond  the  pnecordia.  The  intensity  of  the 
murmur  is  not  altered  by  pressure.     Systolic  murmurs 
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are  loudest  in  the  recumbent  posture  and  fainter  in  the 
erect.  In  chronic  valvular  disease,  hypertrophy  and 
dilatation  of  the  heart  are  present. 

Pleuritic  Friction  and  Pleuro-pericardial  Friction 
Sounds, — Friction  sounds  made  in  the  pleura  by  the 
movement  of  the  heart  may  simulate  those  of  pericar- 
ditis. They  are  distinguished  by  the  effect  of  respira- 
tion on  the  intensity  and  quality  of  ihe  sound.  On  deep 
inspiration,  the  sound  is  intensified.  When  the  patient 
takes  a  full  breath  and  holds  it,  the  sound  disappears. 

Effusion  into  the  Pericardium. — The  distinctive 
features  of  effusion  into  the  pericardium  are  that  the 
visible  cardiac  impulse  is  raised ;  the  lower  portion  of 
the  prsecordia  is  fuller  than  normal;  the  intercostal 
spaces  are  wider  and  smoothed  out,  or  even  bulging, 
according  to  the  extent  of  the  effusion,  and  pulsations 
may  be  noted  above  the  fourth  rib.  The  percussion 
area  of  cardiac  flatness  is  increased,  and  extends  to  the 
left  beyond  the  normal  site  of  the  apex  beat.  To  the 
right  there  is  at  first  dullness  in  the  fifth  interspace, 
with  gradual  extension  to  the  right  of  the  sternum ;  the 
area  of  relative  deep-seated  cardiac  dullness  is  dimin- 
ished, with  a  sharp  line  of  demarcation  between  pul- 
monarv  resonance  and  cardiac  flatness.  The  outline  of 
the  cardiac  flatness  becomes  more  pyramidal  or  pear- 
like. The  sternal  resonance  is  impaired  from  below 
upward  in  proportion  to  the  distension  of  the  peri- 
cardium. On  auscultation,  the  cardiac  sounds  are 
feeble  or  absent  over  the  apex,  but  are  heard  more 
clearly  toward  the  base.  Friction  sounds  over  the  base 
of  the  heart  may  be  sometimes  detected.  Over  the  lung, 
the  normal  vocal  fremitus  and  respiratory  murmur  are 
absent  over  the  normal  position  of  the  anterior  border. 
Tn  extensive  effusion  areas  of  bronchial  breathing  are 
foun<l  in  the  right  intermammary  region  in  front,  and  at 
the  angle  of  the  left  scapula  behind. 

D  Hal  at  ion  and  Hypertrophy  of  the  Heart. — The 
visible,  palpable  apex  beat  is  carried  downward  and  to 
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tlie  left.  Left  ventricular  hypertrophy  causes  forcible  J 
apex  beat;  in  right  ventricular  hypertrophy  the  apoxl 
heat  is  diffused,  and  is  seen  and  felt  also  in  the  epigas- 1 
trinio.  When  dilatatifni  predominates,  the  impulse  is  <l 
feeble  and  diffused,  but  felt  at  the  lower  portion  of  the  I 
pneeordia  and  in  the  epigastrium. 

Dullness  does  not  extend  beyond  the  ajies  heat  to  the  1 
left,  nor  flatness  beyond  the  right  of  the  sternum.  TlieJ 
noruial  sternal  resonance  is  but  slightly  impaired.  1 
There  is  relative  greater  increase  in  the  area  of  dullness'! 
over  that  of  flatness. 

The  cardiac  souuds  are  lieard  distinctly  at  the  apex.   ' 
When  hypertrophy  and  dilatation  are  due  to  valvular 
lesions,  lie  characteristic  mnrmurs  are  present. 

Effusion  into  the  Left  Pleura. — In  this  condition  dis- 
placement of  the  heart  to  the  right  gives  elevation  of  the- J 
impulse  and  dullness  or  flatness  to  the  right  of  the? 
sternum.  But  the  flatness  on  the  left  side  extends  1 
beyond  the  pneeordia,  and  lias  its  lilgliest  jnunt  in  tho  I 
axillary  line,  and  is  noted  behind.  BiYjnehial  breath-" 
ing,  when  present,  is  above  the  level  of  tiio  fluid,  but  not  J 
at  the  angle  of  the  Bcajiula. 

Adjieernt  PEKiCAKDirM, — The  characteristic  filat- 
ures of  adherent  nericardium  are  flatness  of  the  cheat 
over  the  lower  portion  of  the  prsecordia,  with  systolic 
retraction  over  the  apex  or  other  portions  of  the  prsecor- 
dia, according  to  the  seat  of  adhesion,  associated  with 
diastolic  rebound,  and  at  times  diastolic  collapse  of  the 
veins.  Rough,  creaking  pericardial  friction  sounds 
may  be  i>reaent. 

There  are  uo  patliognomonie  signs  of  this  condition, 
and  diagnosis  rests  on  the  relation  of  the  physical  signs 
to  each  otlier. 

Cardiac  Ilyperlrophy  and  Dilatation. — -Systolic 
retractjon  over  the  apex  may  be  present  in  massive 
cardiac  hyjjertrophy  with  adhesions  between  the  peri- 
cardial sacs.     It  is  distinguished  from  adherent  peri- 
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carditis  by  the  history  of  the  case,  and  the  presence  of 
valvular  lesions  causing  the  hypertrophy. 

Pnemno-pericardiiiiii. 

Gas  in  the  pericardium  may  be  due  to  tlie  decomposi- 
tion of  the  fluid  contents  or  to  perforation  of  the  peri- 
cardium, which  may  be  traumatic  or  may  be  due  to 
ulceration  from  air-containing  spaces. 

Physdcal  Signs.  Inspection. — ^Distension  of  the  peri- 
cardium causes  bulging  over  the  pra?cordia.  The  apex 
beat  is  weak  or  absent,  and  is  most  marked  when  the 
patient  bends  forward. 

Palpation. — Emphysematous  crepitations  may  be 
present.  Succussion  splash  may  be  felt  with  movement 
of  the  heart  when  air  and  fluid  are  present. 

Percussion. — The  percussion  sounds  are  most  dis- 
tinctive. Over  the  pericardium  there  is  a  tympanitic 
percussion  note,  frequently  with  a  rinfi:ing,  metallic 
quality.  Cracked-pot  resonance  may  be  present  on 
forcible  percussion  when  there  is  free  opening.  The 
percussion  note  over  the  pra^cordia  varies  with  the 
posture  of  the  patient.  In  the  recumbent  posture  the 
entire  prsecordia  is  resonant.  When  the  patient  stoops 
forward,  bringing  the  heart  against  the  chest  wall,  a 
small  zone  of  dullness  may  be  detected.  When  fluid  aud 
air  are  in  the  pericardium,  flatness  may  be  present  over 
the  lower  portion  of  the  pericardium  and  tympanitic 
resonance  above.  The  line  of  flatness  changes  with  the 
position  of  the  patient. 

Auscultation. — The  character  of  the  sounds  vary 
according  to  the  presence  of  air  alone  or  of  air  and  fluid 
in  the  pericardium.  With  air  alone,  or  if  there  is  but 
little  fluid,  tlie  heart  sounds  have  a  loud,  ringing,  metallic 
quality.  When  the  cardiac  action  produces  movement 
of  the  fluid,  metallic  splashing  or  churning  (water 
wheel)  sounds  are  present.  Endocardial  murmurs, 
when  present,  are  intensified  by  reverberation  .in  the 
pericardium. 


CHAPTER    XIV. 


DIAGNOSIS  OP  DISEASES  OP  THE  liLfWD-VF^SSELS. 


a^teusism:  of  the  aorta. 

Dilatation  of  the  aorta  occurs  in  two  foniis:  (1)  ' 
Fusiform  or  cylindrical.     In  this  form,  at  the  seat  of. 
the  dilatation,  there  is  increase  of  the  lumen  of  the 
artery  in  all  directions  without  the  occurrence  of  pouch- 
ing at  any  point,  and  unattended  by  the  formation  of  I 
any  tumor  or  by  pressure  symptoms,  even  when  the  other  j 
physical  signs  of  dilatation  are  very  marked.     To  this  ( 
form  belong  those  general  dilatations  of  the  aorta  and  < 
of  the  arteries  given  off  from  the  arch,  which  may  be  due  ] 
to    changes    primarily    in    the    blood-vessels    (aortitis, 
atheroma,   etc.)    or  secondary  to  regurgitation  at  the  ] 
aortic  orifice.     Tliis  form  persists  for  a  long  time  in  i 
stationary   condition,    and   beyond   pulsation  over   the  I 
course  of  the  artery,  and  the  thrill  and  the  murmur  due  I 
to  the  enlarged  lumen   of  the  tube  gives  rise  to  no 
secondary  symptoms. 

Acute  dilatation  of  the  blood-vessel  frequently  occurs 
in  inflammatory  conditions  of  the  aorta.     It  may  dis- 
appear under  rest  and  treatment,  or  may  remain  as  &  J 
permanent  dilatation. 

(2)  Sacciform  or  circumscribed  form.     This  is  duo  I 
to  dilatation  involving  a  part  only  of  the  circumference  | 
of  the  wall  of  the  artery,  with  the  formation  of  a  circum- 
scribed tumor  whose  cavity  is  connected  with  the  lumen 
of  the  artery  by  an  opening  of  varying  size,  but  the  J 
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diameter  of  the  opening  is  smaller  than  that  of  the 
aneurismal  sac. 

The  aneurismal  tumor,  filled  with  coagulated  or  fluid 
blood,  produces  physical  signs  and  symptoms  which  are 
in  part  due  to  the  tumor  itself  and  in  part  dependent 
upon  its  pressure  upon  the  bony  thorax,  the  heart, 
(Esophagus,  trachea,  bronchi,  lungs  and  mediastinal 
structures.  The  signs  and  symptoms  of  aneurism  vary 
according  to  the  size  and  situation  of  the  tumor  and  the 
direction  of  its  pressure. 


Taiu.e  of  Pressure  Signs  in  Aneurism.     (Sanson.) 

(  Local  pain. 
Pressure  of  the  bony  thorax  causes  -j  Local  oedema  (pulsation). 

(  Absorption  of  tissue. 


Pressure  on  nerve  causes 


I^ressure  on  bloml-vessel  causes 


Pressure  on  air  tubes  causes 


Pressun^  on  lung  causes  .    .    . 
l^ssure  on  (rsopha^is  causes 


Paralysis 


Unequal  pupils,  pa- 
ralysis of  vocal 
cords.  Hemiple- 
gia or  paraplegia. 


Asthmatic  dyspnoea. 

Inequality  of  pulses. 

{Local  oedemas. 
Enlarged  col- 
lateral veins. 


Tracheal  signs- 


Paroxysmal 

dyspnoea. 
Brassy  cough. 
Bilateral 

stridor. 


S 


Bronchial  signs" 


Also  paroxys- 
mal dyspnoea 
and  cough. 

Unilateral 

stridor. 

Filling  or  con- 
solidation of 
lung  behind. 


^  Consolidation  and  displacement. 
\   Dysphagia. 
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PhTsical  Signs.  Inspection.  1.  Ascending  Portion 
of  the  Arch. — Biilg:iig  of  the  tliorax  and  pulsating 
tumor  are  present  to  the  right  of  tlie  steniiim  in  the 
aceond  and  third  intercostal  spaces,  except  when  the 
aneurism  projects  upward  and  inward  from  the  lesser 
curvature.  The  apex  beat  of  the  heart  may  he  in  the 
normal  position  or  be  displaced  downward.  Pressure 
upon  the  superior  vena  cava  causes  distension  of  the 
superficial  veins  of  the  chest  and  localized  cyanosis  or 
ccdenia  of  tlie  right  side  of  the  face  or  of  the  upper 
ext remit iea.  Pressure  njKin  the  sympathetic  nervo 
causes  contraction  of  the  right  pupil.  Pressure  upon 
the  right  or  left  bronchus  causes  diminished  expansion 
of  the  corresponding  side  of  the  chest. 

S.  Transverse.  Portion  of  the  Aorta. — -Bulgiug  of  the 
upper  portion  of  the  sternum,  with  diffuse  pulsation 
most  marked  in  the  epigastric  notch  and  in  the  arteries 
of  the  neck.  Pulsating  tumor  is  present  when  erosion  of 
the  riba  or  etermim  occurs.  (Fig8.  GS  and  G9.)  Traclieit 
displaced  backward  or  laterally.  Ajiex  beat  is  gener- 
ally in  normal  jjosition.  Pressure  upcm  left  bronchus 
causes  restricted  motion  of  the  left  side.  Pressure  on 
the  synijiathetic  nerve  causes  ctrntraction  of  the  pupil  on 
the  affected  side. 

3.  Dcsri'i)ding  Portion  of  the  Arch  and  Upper  Por- 
tion of  the  Descending  Aorta. — When  the  sac  develops 
on  the  anterior  surface,  there  is  bulgiug  of  the  inter- 
costal spaces  to  the  left  of  the  sternum.  The  apex  beat 
is  displaced  to  the  right,  and  two  areas  of  pulsation  are 
Been.  When  it  develops  on  the  posterior  surface,  there 
is  absorption  of  the  ribs  aiul  vertebrjp,  with  pulsations  in 
the  inters(-ii|iuliir  spuce. 

Jt.  I)r^rr„.i;„,,  Aurh,.  hifrvlor  Position.— y.nhrge- 
nient  of  tiic  luwi  r  |"irtion  of  the  chest,  displacement  of 
the  hfttrt  upward  and  to  the  right,  diffuse  pnlsatio 
the  epigastrium  and  toward  the  left.  Loss  of  resjiira- 
tory  motion  over  the  lower  rilis. 

.  Abdominal     Aorta. — Pulsating     tumor     in     the 
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abdomen,  fre(]Uoiitly  ciiaRirig  piilsatirms  nlso  over  the 
hepatic  arcn. 

Palpation.- — By  palpatkm  the  dilating  or  expansile 
impulse  is  felt  over  the  aneuriam,  aud  associated  with  a 
well-niarlted  diastolic  sliocb,  due  to  recoil  of  tlie  blood 
upon  the  aortic  valves.  In  a  certain  number  of  cases 
a  well-DDarked  thrill  may  also  be  detected.     The  force 


of  the  aneiirismal  pulsation  should  nearly  equal  tliat 
of  tiie  heart  at  the  apex  (Balfour).  The  location  nf  the 
apex  beat  and  the  occurrence  of  confirmatory  signs  will 
vary  according  to  the  site  of  the  tumor. 

J.  Ascending  PorUon   of   the   Arch. — Aneurism  of 
s  portion  of  the  aorta  is  attended  by  a  well-iiutrii 


DISEASES  OF  THE  RLOOD-rESSEUi. 


3fi0 


dilating  impulse,  accompanied  with  thrill,  followed  by  ' 
diastolic  shock.  The  apex  beat  is  displaced  downward  ' 
and  to  the  left,  and  usually  increased  in  force. 

When  the  aneurism  involves  tho  innominate  artery, 
the  right  radial  pulse  is  nsually  smaller  and  slightly 
delayed. 

2.  Transverse  Portion  of  the  Arch. — Over  the  sternal   , 
region  the  impulse   is  usually  heaving   in   character, 


unless  absorption  and  perforation  have  occurred. 
Fingers  introduced  into  the  episteraal  notch  may  detect 
the  dilatation  of  the  aorta,  ex[>ansile  pulsation  and  thrill. 
The  radial  pulse  generally  shows  marked  difference  in 
character.  Tracheal  tuning  is  ahnost  diagnostic  of 
aneurism  of  this  portion  of  the  aorta.  Preaaure  upon 
the  cEBophagus  causes  dysphagia. 
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S,  Descending  Portion  of  the  Arch  and  Upper  Por- 
tion of  the  Descending  Aorta, — ^When  the  aneurism 
develops  forward,  the  apex  beat  is  displaced  toward  the 
right,  and  may  be  found  to  the  right  of  the  sternum; 
while  to  tlie  left  of  the  sternum  the  aneurismal  pulsation 
may  be  detected  in  the  region  of  the  normal  apex.  The 
aneurismal  pulsation  is  slightly  later  than  that  of  the 
apex.  When  it  develops  posteriorly,  the  apex  may  be 
displaced  to  the  right  or  left,  according  to  the  direction 
of  the  tumor.  Impulse  may  be  felt  in  the  interscapular 
space. 

^.  Descending  Aorta,  Inferior  Portion, — The  apex 
is  elevated.  There  is  diffuSe  pulsation  over  the  lower 
portion  of  the  thorax. 

5,  Abdominal  Aorta, — As  the  artery  can  be  gi'asped 
through  the  abdominal  wall,  the  dilating"  character  of  the 
pulsation  is  easily  detected. 

Percussion. — There  is  diminished  resonance  or  flat- 
ness over  the  site  of  the  tumor.  At  times  percussion 
detects  the  presence  of  aneurism  when  inspection  and 
palpation  are  negative.  When  the  sac  projects  close  to 
the  surface,  its  size  may  be  definitely  determined. 

1,  Ascending  Portion  of  the  Arch. — ^Aneurism  pro- 
jecting forward  and  to  the  right  gives  well-marked 
dullness  in  the  second  and  third  interspaces. 

2,  Transverse  Portion  of  the  Arch, — ^Aneurism 
pressing  upon  the  sternum  causes  dullness  over  the 
il)}x^r  i)ortion  of  the  sternum,  with  increased  sense  of 
resistance.  When  developing  posteriorly  or  backward, 
increased  dullness  in  the  interscapular  region  may  be 
detected. 

3,  Descending  Portion  of  the  Arch  and  Upper  Par- 
Hon  of  the  Descending  Aorta. — Displacement  of  the 
heart  causes  percussion  dullness  over  an  abnormal  site. 
T^nless  the  aneurism  projects  close  to  the  surface,  it 
may  1x3  undetected  by  percussion.  Posteriorly,  increase 
in  the  percussion  dullness  may  be  made  out  in  the  left 
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interscapular  space  fmni  tlio  tliinl  to  the  sixtii  dorsal 
vertebra?. 

Jf.  Descending  Aorta,  Inferior  Porlion.—'Y\\aji.oTvasX 
prteeordial  flatuess  or  dullness  are  extended  to  the  left 
and  over  the  lower  portion  of  the  tlioras. 

5.  Abdominal  Aorta. — DullneBS  over  site  of  tumor. 

AuscoLTATioN. — The  signs  detected  by  auBcultation 
are  not  as  distinctive  as  those  noted  by  insiieetion,  palpa- 
tiou  and  percussion.  Frequently  over  tbo  aneuriBm 
tho  first  and  second  sounds  of  the  heart  are  heard  with 
iilmormal  clearness,  and  are  at  times  the  only  signs 
detected.  One  or  both  of  the  cardiac  sounds  may  be 
replaced  by  a  murmur  or  hruit,  which  varies  widely  in 
ipialitv.  A  nystoHc  bruit  is  most  frotpiently  present, 
and  may  be  made  i»  (a)  the  aneurismal  sac,  aud  gener- 
ally disappears  when  the  contents  become  solid  by 
coagulation  ;  (h)  in  the  dilated  artery;  (e)  in  a  jwrtioii 
of  the  aortA  ])artially  compressed  by  tho  tniuor.  A 
systolic  murmur  may  lie  lir-ard  over  the  inwcordia 
(Drnmmoud'a  sign),  or  d('te<ited  when  the  client  piece 
of  tJie  at^thoso>pe  is  introduced  into  the  month  aud  tho 
lips  rhised  ou  it  f  Sanson's  sign).  Corresponding  to  the 
diaBtolii/  sliiH'k  fvll  Mil  palpation,  an  intense,  low-pitched, 

second   s 1    jii^iv   l>e  heard   over  the  aorta-      AYhen 

lieard  U'liiiid  in  \\\<-  interscapular  space,  it  is  especially 
significant  of  dilatation  of  the  aorta.  A  diastfdic  niui"- 
miir  is  heard  when  incomjietoney  of  the  aortic  valve  is 
prosont,  and  replaces  the  diastj)iic  sliock  and  sound. 
The  respiratory  miunds  will  lie  altered  aci-ordiug  to  the 
site  of  tiie  aneurism  aud  the  pressure  im  the  trachea  and 
bronchi,  or  displacement  of  (he  lung. 

1.  Ascending  Aorta. — Fsually,  tho  systolic  aud 
diastolic  cardiac  sounds  are  cither  intensified  or  replaced 
by  murmurs.  The  most  frerjnent  combination  is  a  well- 
marked  systolic  hniit.  aud  a  i^hort,  sharp  diastolic  shock 
or  sound  heard  over  the  second  intercostal  space  to  the 
right  of  the  sternum  and  behind  in  the  interscapular 
.     PresBiire  on  the  right  or  left  brouehua  gives 
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rhonelii,  tubular  breathing  (pressure  type)  and  feeblo 
vesicular  munuur  over  the  corresponding  side  of  the 
cliest. 

2.  Transverse  Portion  of  the  Arch. — Cardiac  sounds 
and  murmurs  are  similar  to  those  heard  when  the  ascend- 
ing portion  ia  involved.  Pressure  on  the  trachea  causos 
harsh  stridor  to  replace  the  normal  respiratory  sounds 
over  both  lungs.  Pressure  limited  to  the  left  bronchus 
gives  tubular  breathing  at  point  of  pressure  and  feeble 
vesicular  murmur  over  the  left  side  of  the  thorax. 

3.  Descending  Portion  of  the  Arch  and  Upper  Por- 
tion of  Descending  Aorta. — Usually  distinctive  changes 
in  the  cardiac  sounds  and  murmurs  are  not  present,  and 
the  diagnosis  is  made  from  evidences  of  pressure  on  the 
left  bronchus  and  lung  and  from  the  displacement  of  the 
heart.  Narrowing  of  the  left  bronchus  causes  stridor 
and  diminished  breathing  below  the  afFected  portion. 
Occlusion  of  the  bronchus  and  collapse  of  the  lung  arc 
attended  wifii  absence  of  respiratory  murmur  and  fcieble 
vocal  resonance. 

i.  The  Descending  Aorta,  Inferior  Portion. — The 
auscultatory  signs  are  very  slight.  Pressure  of  the 
tumor  does  not  produce  stridor,  but  may  cause  over  the 
lower  portion  of  the  chest,  occupied  by  compressed  lung, 
bronchial  breathing  and  increased  vocal  fremitus. 

5.  Abdominal  Aorta.- — ^TJsually  over  the  site  of  the 
pulsation  a  well-marked  systolic  bruit  ia  present.  The 
systolic  murmur  over  the  aorta  is  not  pathognomonic  of 
aneurism,  as  it  may  occur  when  the  aorta  is  relaxed,  or 
displaced  by  anterior  curvature  of  the  spine,  or  slightly 
narrowed  by  the  pressure  of  the  stethoscope. 

Differential  Diagnosis. — The  distinctive  signs  of 
tlioradi:  iuicnrism  arc  the  presence  of  visible  pulsations, 
with  or  withniit  bulging  of  the  chest  wall,  and  tumor. 
Over  the  tumor,  when  present,  the  pulsations  are  expan- 
sile, and  freijuentlj  accompanied  by  systolic  thrill  and 
diastolic  shock.  The  force  of  the  pulsation  felt  should 
nearly  equal  that  felt  over  the  apex  beat.     The  api 
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beat  and  area  of  eai'diac  dnllnosa  may  be  normal  or  dis- 
placed. Over  the  site  of  the  aneurism,  wben  it  reachcB  \ 
the  surface,  there  may  Ik;  flatness,  surrounded  by  an 
area  of  relative  dullness.  Wben  deep  seated,  diminu- 
tion of  resonance  only  over  tJiat  portion  of  the  cbeat  may 
be  noted.  Auscultation  may  reveal  increased  cardiac 
sounds,  with  diastolic  shock  or  hniits  replacing  tlie 
normal  sounds.  In  addition  to  the  above,  preasurfl 
signs  will  be  present,  varying  in  character  according  to 
the  location  of  the  aneurism. 

Mediastinal  Tumoes. — Mediastinal  tumors  have  | 
many  physical  signs  in  common  with  thoracic  aneurit 
especially  ttose  referable  to  pressure.  The  chief  dia--  j 
tingnishing  points  are  that  mediastinal  tumors,  while 
producing  bulging  of  the  chest,  are  not  attended  with  J 
erosion  of  the  bony  thorax.  The  pulsations,  when  pres- , 
cut,  are  not  expausiie,  but  convey  the  impression  of  a  J 
non-expansile  force  being  transmitted.  Over  the  sitel 
of  pulsation,  tliritl  aud  diastolic  shock  arc  not  present. 
Pressure  upon  the  large  intcrthoracic  veins  produces  I 
more  marlcod  superficial  venous  disturbance. 

Glands   in    the   clavicular   and    interclavicular   ami 
axillary    regions    are    involved    when    the    tumor    is  I 
malignant.     Over  the  site  of  bulging  there  is  increased  I 
firmness  of  the  bony  thorax  to  pressure. 

The  superficial  area  of  flatness  is  very  much  greater 
than  that  over  which  pulsations  are  ff-lt.  Diminution  of 
stomal  resonance  is  espeeialy  marked.  Over  the  site  of 
dullness,  increased  resistance  and  loss  of  normal  thoracic  , 
elasticity  are  noticeable. 

Over  the  site  of  dullness  and  pulsation,  distinctive  ^ 
cardio-vascular   sounds   are    absent.      Over   the    lung, 
pressure  symptoms  are  more  marked  and  uniform,  and 
apt  to  be  attended  by  secondary  structural  changes,  due  ( 
to  extension  of  the  growth  from  the  mediastinal. 
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ARTERIOSCLEROSIS  OR  ARTERIO-OAPILLART 

FIBROSIS. 

This  condition  causes  increased  peripheral  resistance, 
with  heightened  arterial  tension. 

The  effects  of  arterio-sclerosis  can  be  divided  into 
three  stages.  First  stage — In  proportion  to  the  inter- 
ference with  the  flow  of  blood  through  the  capillaries  and 
arteries,  there  is  a  corresponding  hypertrophy  of  the  left 
ventricle,  which  compensates  for  the  lesion  as  long  as  the 
left  ventricle  is  able  to  empty  its  contents  into  the  aorta. 
The  second  stage  or  failure  of  compensation. — ^When 
tlie  muscular  power  of  the  heart  is  insufficient  to  over- 
come the  resistance  in  the  aorta,  dilatation  of  the  ven- 
tricle occurs,  with  insufficiency  of  the  mitral  valves 
(mitral  regurgitation),  and  the  subsequent  changes  in 
the  puhuouary  circulation,  and  compensating  hyper- 
trophy of  tlie  right  heart.  Subsequently  (third  stage) 
faihire  of  the  right  ventricle  to  overcome  interference 
with  the  pulmonary  circulation  may  induce  dilatation 
of  the  riglit  ventricle,  tricuspid  regurgitation  and  inter- 
ference with  venous  return. 

Physical  Signs. — ^The  cardiac  changes  of  arterio- 
sclerosis are  identical  with  those  that  occur  when  the 
interference  is  due  to  obstruction  at  the  aortic  orifice. 
Tn  arterio-sclerosis  the  obstruction  is  simply  transferred 
from  the  area  of  the  aortic  valves  to  a  more  distant  point 
in  the  arterial  system.     (S(*e  Aortic  Stenosis,  page  320.) 

The  superficial  blood-vessels  are  lengthened,  promi- 
nent and  tortuous,  and  the  pulsations  are  visible.  On 
palpation  the  artery  is  hard  and  incompressible,  and 
even  when  the  ])ulsations  are  obliterated  can  be  felt 
beyond  the  ])()int  of  compression  as  a  hard,  rounded  cord. 
On  auscultation,  the  aortic  second  sound  differs  from 
that  of  aortic  stenosis,  in  that  it  is  accentuated  and  ring- 
ing in  quality.  With  failure  of  compensation  at  the 
left  ventricle  or  regurgitation  at  the  mitral  orifice,  the 
aortic  second  sound  becomes  indistinct. 
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Ihspection  of  the  ahdoiueu  includes  consideration  of 
the  shape  and  size  of  tlie  alidoineo,  the  changes  in  the 
sKin,  the  condition  of  the  I ilood- vessels,  lioth  arterial  and 
venous,  and  theiu(ivemeuts,l)oth  reflpiratory  and  visceral. 
The  examination  should  l)e  made  with  the  patient  in 
both  the  erect  and  recuinhent  postures  when  possible, 
although  uaually  it  is  made  in  the  reeumhent  position 
only.  In  the  standing  postiire  the  shape  of  the  abdomen 
and  the  support  given  the  alxlominal  viscera  by  the 
parieties  are  most  clearly  seen,  and  in  enteroptosis  this 
method  of  examination  is  especially  valuable.  Exami- 
nation in  the  recumbent  posture  demands  that  tlie  body 
shall  be  exposed  from  just  below  the  mammary  glanda 
as  far  as  the  pubos,  so  as  Ui  compare  tJie  lower  portion 
of  the  thorax  witli  the  abdomen.  The  patient  should 
He  perfectly  straight  on  the  back,  tlie  head  and  trimk 
sUghtly  elevated,  so  as  to  relax  tlii"^  abdominal  muscles. 
The  abdomen  should  be  well  iliuminated,  and  the 
examiner  should  view  it  from  all  sides,  so  as  to  not«  any 
inequalities  of  surface  and  shadows  caused  by  move- 
ments. 

The  Normal  Abdomen. — Tlit'  contour  of  the  ahdomen 
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should  bear  a  definite  relation  to  that  of  the  thorax  and 
general  physique  of  the  patient.  In  children  and  in  the 
adnlt  male  past  middle  life  the  abdomen  is  relatively 
larger  and  rounder,  especially  in  the  upper  and  nodddle 
zones.  In  males  during  early  adult  life  there  is  gener- 
ally a  depression  in  the  epigastric  region.  In  females, 
independent  of  the  effects  of  tight  lacing,  there  is 
more  or  less  of  a  depression  in  the  lower  portion  of  the 
thorax  and  hyj)ochondriac  regions,  with  a  lengthening  of 
the  waist  line  and  a  corresponding  broadening  of  the 
lower  portion  of  the  abdomen.  When  compression  of 
the  thorax  by  corsets  has  occurred,  this  natural  condition 
is  made  more  marked.  In  those  who  have  borne  chil- 
dren, the  lower  portion  of  the  abdomen  is  larger  and  the 
walls  are  flaccid. 

Examination  of  the  Parietes. — The  skin  may  show  cer- 
tain discolorations  (jaundice,  pigmentation  of  Addison's 
disease  and  that  secondary  to  pregnancy)  or  striae,  the 
result  of  overdistension  (pregnancy,  ascites,  obesity). 
Jt  may  be  tense,  dependent  upon  distension  of  the 
abdomen,  or  lax,  secondary  to  overdistension  from  preg- 
nancy, ascites,  tumors,  and  in  wasting  diseases. 

The  blood-vessels  may  be  more  prominent  than  nor- 
mal, especially  the  veins,  when  the  superficial  ones  are 
enlarged  on  account  of  compensatory  changes  due  to 
obstruction  of  return  circulation,  either  portal  or 
general. 

Th(»  movements  of  tlie  abdomen  are  (a)  respiratory. 
These  in  the  adult  male  and  in  children  are  especially 
marked.  With  inspiration  the  abdomen  becomes  promi- 
nent, especially  in  the  u])per  zone.  In  females  this  is 
less  marked,  on  account  of  the  breathing  being  largely 
costal.  With  deep  respiration  the  movements  are  more 
pronounced  in  both  sexes.  Increased  respiratory  move- 
ment occurs  in  diseases  that  interfere  with  expansion  of 
the  upjxir  portion  of  the  thorax.  Diminished  respira- 
tory movement  occurs  in  all  painful  affections  below  the 
diaphragm,  either  involving  the  abdominal  muscles  or 
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the  jjeritoneiim,  general  oi"  local,  and  especially  tliat  jTor- 
tidii  coveriug  tlio  tirgans  thst  arc  iiiHiieiieed  hy  tlio 
descent  »if  the  diaphrngm. 

(b)  Visceral. — Peristalsis  of  the  normal  stomacli  is 
not  noticed  except  when  the  aMoniiual  walla  are  tliin 
and  relaxed.  These  movements  may  lie  noted  when  the 
stomach  is  distended  and  the  peristairiia  hocome 
exaggerated,  especially  when  there  is  stenosis  at  the 
jtylonis,  with  secondary  hypertrophy  of  the  walls. 

The  movements  of  tlie  stomach  are  seen  as  distinct 
waves,  passing  from  left  to  right  across  the  epigastric 
region  to  the  costal  margin  on  the  right  aida  Wlien 
more  pronounced,  they  may  cause  protuberances  or 
bosses  of  the  abdominal  walls,  which  pass  slowly  in  tlie 
same  direction.  The  latter  conditions  occur  when  the  i 
stomach  is  markedly  diluted,  and  may  at  times  tie  socn  | 
over  a  large  purtion  of  the  iiliilomen, 

MovenieutM  id"  the  smiill  intestine  may  normally  1)0 
seen  when  the  fthdoiiiiiial  walls  are  thin  and  las,  Thosfi 
of  the  large  intestine  are  seen  only  in  pathidogical  con- 
ditions, dependent  npon  neuroses  or  stenosis,  with  over- 
distension of  the  gnt  above  tlie  site  of  obstruction. 
Those  of  the  small  intestino  are  vermicular,  and  are 
seen  especially  in  the  umbiHcal  region.  Those  of  tlie  j 
large  intestine  are  cajteciuly  marked  iu  the  lumbar  and  \ 
epigastric  regions,  and  the  direction  of  the  motion  is 
contrary  to  that  of  the  .stiiniiu'h,  iH-inf";  from  right  to  left, 

Enlaxgement  of  the  Abdomen. — Knlargement  of  the  i 
abdomen  may  Ijc  (A)  symmetrical,  (B)  localized. 
.Symmetrical  enlargement  of  the  abdomen  may  be  duo"^ 
to  (1)  increase  of  the  abdominal  walls  (fat,  ccdenia, 
etc.).  (3)  Distension  of  the  peritoneal  cavity  by  air 
(rare)  or  fluid  (ascites).  (3)  Distension  of  tlio  intes- 
tine with  gas  (meteorism).  (4)  Massive  tumor  filling 
the  abdominal  cavity  (uterus:  pregnancy,  fibroids; 
ovaries:  distended  bladder,  etc.  Although  these  condi- 
tions may  cause  uniform  enlargement  of  the  abdomen, 
certain   |)eculiaritiea  noted  by   inspection   are  aids  in 
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difl'erential  diagnosis.  Eiilargeiuetit  due  to  increase  in 
the  alKloniiual  walls  is  associated  with  general  obesity. 
Tlio  walls  ill  the  rceumheiit  (Kjstui'e  are  iiiore  or  less 
widened,  and  lack  the  dume-shaped  appearance.  In 
aatiites  the  fluid  eollects  in  the  most  dependent  portion  of 
tlie  abdomen,  which  enlarges  laterally,  and  its  sba)>c 
chauges  as  tlie  patient  is  turned  <>u  the  side  or  sita  up. 


n 


(Figs.  TO  and  tl.)  lu  accnmulations  of  gas  in  the 
intestine,  the  ahdomeii  is  distended  in  nil  directions 
nnifdrmly,  iind  llicre  is  no  ehan{>c  in  sliiipe  with  altered 
jx)8ture  of  the  piiii<-nt.  In  tumors  the  enlargement  is 
not  entire  syniuietrietil. 

Local  Ahduminal  EnlargeineiU  or  Jiidi/'tng. — Inspec- 
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tiou  is  very  important  in  detecting  local  enlargements  or 
Imlgings.  The  abdomen  should  be  viewed  from  all 
directions,  in  order  to  detect  the  shadows  caused  bv 
unevenness  of  its  surface.  Local  enlargements  of  the 
abdomen  may  be  caused  by  enlargement  of  stnictures 
normally  situated  in  that  region  or  tumors  springing 
from  them,  or  the  region  may  be  invaded  by  organs  dis- 
placed from  adjacent  areas. 

Epigastric  Region.  (1)  Abdominal  Walls. — Local 
contractions  of  the  recti  (phantom  tumor)  ;  abeess  of 
abdominal  walls,  lipomas. 

(2)  Peritoneum, — Localized  effusions  into  the  lesser 
peritoneal  cavity,  tumors  of  the  omentum. 

(S.)  Siomach. — Distension  from  food  or  gas,  or 
dilatation,  with  or  without  stenosis;  tumors  of  that 
portion  of  the  stomach  that  is  parietal  (cancer,  etc.). 

(J^)  Pancreas, — Cysts,  cancer. 

(5)  Aorta. — Aneurism  of  the  aorta  or  its  branches. 

(6)  Liver, — Enlargements  of  the  liver,  displacement 
of  the  left  lobe  of  the  liver  downwards,  abscess,  hydatid, 
gumma,  cancer,  etc. 

(7)  Large  Intestine, — Distension  of  transverse  colon, 
tumor  of  colon. 

Umbilical  Region. — Many  of  the  conditions  that  were 
noted  in  the  ei)igastrium  may  extend  to  this  region  also. 

(1)  Abdominal  Wall. — Umbilical  hernia,  abscess, 
liix)ma. 

(2)  Perlioneum, — Encysted  effusion  into  tlie  peri- 
toneal cavity,  tumors  of  the  omentum. 

(S)  titonmrh. — Dilatation,  tumors  of  tlie  ])vlorus. 
(Jf)  Aorta, — Pulsations  of  aorta  due  to  aneurism  or 
anterior  curvatun^  of  the  s])ine. 

(5)  Enlarged  Mesenteric  or  Itelro-pevitoneal  (Hands, 
— Tubercular,  cancerous,  etc. 

(6)  Intestine, — (dancer  of  tlu^  intestine,  (^specially  the 
large  intestine. 

(7)  Movable  liver;  spleen,  l-idnrijs  may  project  into 
this  region. 
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Hypogastric  Region.  — -DiBtensions  may  be  caused 
wise  tliaii  \>y  eliiiiiges  in  the  abdominal  wall  and 
toiifiuni ;  they  are  dGpouilent  chiefly  u]ion  distended  blad- 
der and  enlarged  uterus  (pregnancy,  tumora). 

Dpper  Eight  Lateral  Region. — In  the  lateral  region 
(including  the  hypochondrium  and  upper  portion  o£  the 
lumbar  region  to  the  level  of  the  umbilicus)  enlarge- 
montB  due  to  changes  in  the  abdominal  walls  and  perito- 
neum are  rare. 

(1)  Liver. — Enlargements  o£  liver  (fatty  liver, 
alisc^as,  congestion,  syphilis,  hypertrophic  cirrhoeia, 
amyloid,  displacement  of  the  liver  downward,  leuka 
hydatid,  carcinoma). 

(B)   Gall  BZffldder.— Distended    gal!    l.hiddei-, 
fitoncB,  hydrops  and  cancer. 

(S)  Ascending  Colon. — Impaction  of  fajcea,  cancer. 

(4)  Kidney. — Hydronephrosis,  pyonephrosis,  ha'mo- 
neplirosis,  sarcoma,  perinephritic  abscess,  cancer  of 
supra  renal  9.  ~ 

Upper  Leit  Lateral  Begion. — (1)  Slonmrh.- — Dilal 
distended,  earciiionia  of  fundu.s. 

(si)  Uplt'en. — -Eidargenients  (congestion,  primary  ol 
secondary,  to  obstructive  disease  of  liver;  leuktemia, 
paeiido-leuiiEniia,  malaria,  movable  or  diaplaeeil  spleen, 
abscess,  cnrciii'imfl,  hydatid. 

f;;J  InlrKliiir. — Iiii|iLii-tiiin  of  firces  in  splenic  flexure 
..ft-.. Inn.      Ki,l;ii;;ri,i..nls,,|- kidney. 

Lower  Right  Lateral  Region. — (From  the  level  of  tho 
imihilicutf  t"  the  hrini  of  the  pelvis.) 

(1)  Ahdomiiml  Wall. — Hernia,  abscess  of  alMloTiiinal 
wall  and  psoas  abscess  burrowing  forward. 

(2)  Peritoneum. — localized  tumor  secondary  to  dis- 
ease of  appendix  or  intestine. 

(3)  Intestine. — Tumors  of  appendix,  impacted  fteees, 
typhlitis,  perityphlitis,  intussception,  ciineer  of  cax;iim. 
or  of  ascending  etdon. 

(4)  Kidni-y. — Displaced  ■kidney. 

(5)  Ovaries  and  Tuhes. — Ovarian  tiunors,  cystt 
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the  broad  ligament,  pelvic  abscess,  tubal  or  extra-utcrine 
pregnancy. 

Lower  Leit  Lateral  Region. — Distension  of  the  sigmoid 
flexure  of  the  colon  due  to  impaction  of  faeces,  new 
growths  in  rectum,  in  addition  to  the  same  conditions 
may  occur  on  the  right  side. 

Decrease  in  Size. — The  abdomen  may  be  decreased  in 
size,  due  to  contraction  of  the  abdominal  muscles,  as 
occurs  in  the  early  stage  of  peritonitis  and  secondary  to 
cerebral  disturbance,  especially  basilar  meningitis.  In 
stenosis  of  the  oesophagus  or  cardiac  portion  of  tlie 
stomach,  the  empty  condition  of  the  stomach  and  intes- 
tines, with  the  emaciation,  causes  the  abdomen  to  have  a 
lax,  shrunken  appearance. 

Illumination  of  the  Stomacli. — The  outline  of  the  stom- 
ach may  be  seen  by  the  use  of  Einhorn's  gastro-diaphane. 
For  this  purpose  the  stomach  is  first  washed  out,  and 
then  filled  with  clear  water,  into  which  an  electric  bulb 
attached  to  a  flexible  wire  is  introdiiced. 
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PALPATION. 


Method  of  Examination. — For  satisfactory  palpation 
of  the  abdomen,  it  is  necessary  for  the  patient  to  be  in 
the  recumbent  posture,  and  the  regions  of  the  abdomen 
should  be  accessible  from  all  sides.  The  head  and 
shoulders  should  be  elevated  so  as  to  relax  the  abdominal 
muscles,  and  the  patient  must  be  instructed  to  be  as  limp 
as  possible,  and  not  try  to  aid  the  examination  l)y 
any  voluntary  motion.  As  the  object  of  the  examina- 
tion is  to  reach  the  abdominal  organs,  relaxation  of  the 
abdomen  is  a  nec(>ssity.  Very  little  is  gained  by  having 
the  ])atient  draw  up  the  h^gs,  as  there  is  a  tendency  to 
hold  the  abdominal  muscles  rigid  in  order  to  sup|K)rt 
them.  When  the  patient  is  very  nervous  or  apprehen- 
sive of  the  examination,  it  may  bo  necessary  to  divert 
the  attention  by  asking  questions  and  seemingly  to 
examine  the  tongue  with  the  eye,  while  with  the  hands 
we  are  ]>alpating  the  abdomen.  The  hands  of  the 
examiner  should  be  warm,  to  avoid  causing  reflex  con- 
traction of  the  abdominal  muscles. 

At  the  beginning  of  the  examination  the  ])alms  of  the 
hands  should  be  ])laced  lightly  u|K>n  the  abdomen  an<l 
])assed  over  it  in  all  directions,  so  as  to  get  a  general 
uUkx  of  the  condition  of  the  walls,  the  degree  of  resist- 
ance. 

Pati(Mits  who  are  very  ticklish  are  frequently  more 
disturbed  by  a  li'^ht  touch  than  by  more  forcible  palpa- 
tion. The  amount  of  ])ressure  should  be  gradually 
increased,  in  order  to  determine  whether  any  part 
of  the  abdomen  is  sensitive,  as  shown  by  pain   and 
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local  muscular  contraction.  Whenever  such  areas  are 
present,  their  examination  should  be  left  till  the  last. 

In  general  enlargement  of  the  abdomen  it  is  necessary 
to  determine  its  resistance  (gas,  fliiid  or  solid). 
When  local  enlargements  are  detected,  we  determine 
(1)  their  relation  to  the  surface,  (2)  whether  they  are 
fixed  or  movable,  the  extent  and  direction  of  their 
mobility,  and  w^hether  they  move  with  respiration;  (3) 
their  shape  and  size,  nature  of  tlicir  surface;  (4)  their 
relation  to  structures  normally  found  in  tliat  region  and 
to  adjacent  organs;  (5)  the  presence  of  frictions,  thrills, 
and  pulsations;  (G)  whether  they  are  sensitive  or  not. 

In  order  to  gain  more  definite  knowledge,  it  is  often 
necessary  after  examination  in  the  recumbent  posture 
to  put  the  patient  in  the  lateral  or  in  the  knee-chest 
position. 

Abdominal  Walls. — The  condition  of  the  abdominal 
walls  affects  the  information  obtained  by  palpation 
regarding  the  abdominal  viscera. 

When  the  walls  are  thin  and  relaxed,  they  offer  very 
little  obstacle  to  palpation.  Tensicm  of  the  walls,  due 
to  muscular  contraction,  prevents  satisfactory  palpation, 
so  that  an  anaesthetic  may  Ixi  required.  Localized  con- 
tractions, especially  of  the  recti,  due  to  ticklishness,  pain 
or  tenderness,  fre(iuently  simulate  tumors  of  the  wall 
or  underlying  structures. 

Increase  in  thickness  of  the  abdomiiuil  walls  from 
fat  rend(»rs  palpation  very  difticnlt. 

Local  enlargements  and  tumors  of  the  abdominal  wall 
may  be  due  to  (a)  muscular  contractions,  (h)  fatty 
tumors  (liponuis),  (c)  abscess,  (d)  hernia.  All  thc^sc^ 
tumors  give  the  impression  of  being  superficial.  They 
can  be  gras])ed  by  the  hand,  and  their  mobility  is  limited 
to  that  of  the  walls;  while  tumors  situated  within  tlui 
cavitv  do  not  liav(^  tlieir  mobilitv  limited  to  the  walls 
unless  they  adhere  to  the  parietal  ]>eritoneum. 

Tumors  due  to  muscular  contraction  vary  in  shape 
and  size.     Contraction  of  the  recti  causes  a  well-defined 
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oblong  mass,  with  the  long  axis  corresponding  to  that  of 
the  muscles,  while  those  of  the  oblique  muscles  are  ill- 
defined.  The  characteristic  feature  of  muscular  tumors 
is  their  variable  consistency ;  at  one  time  they  are  hard 
and  resistant,  and  as  the  muscle  relaxes  they  become 
softer,  smoother  and  finally  disappear  (phantom  tumor). 
They  may  be  painful  when  due  to  rheumatism  or 
neuralgia,  or  attended  with  irritation  of  the  parietal 
peritoneum. 

Lipomas  are  soft,  yielding  masses  with  fairly  well- 
defined  borders,  and  with  greater  or  less  mobility  under 
the  skin.  Their  firmness  is  increased  when  the  surface 
over  them  is  chilled  by  ether  spray  or  the  application 
of  salt  and  ice.  They  are  painless,  and  when  gras|x?d 
firmly  and  forced  to  the  surface  the  skin  over  them 
shows  depressions,  indicative  of  the  lobulated  structure 
of  the  tumor. 

Abscesses  are  usually  tense  and  elastic  or  fluctuating ; 
they  are  well  defined  unless  surrounded  by  oodematous 
tissue,  which  gives  a  boggy  feel  and  pits  on  pressure. 
Acute  abscesses  are  red  and  painful,  with  local  elevation 
of  temperature. 

Hernias.  The  usual  site  of  the  hernial  tumor  is  at 
the  natural  openings  in  the  abdominal  walls  and  the 
umbilicus,  although  they  may  occur  at  any  part  of  the 
abdominal  parietes.  The  mass  gives  an  air-cushion 
feel,  and  becomes  more  tense  as  the  intra-abdominal 
pressure  is  raised  by  deep  breathing,  coughing  or  con- 
traction of  the  abdominal  muscles.  They  are  not 
usually  tender,  and  firm  pressure  may  reduce  the  mass 
with  sensation  of  gurgling.  After  reduction,  the  open- 
ing in  the  abdominal  wall  can  be  felt.  Percussion  over 
the  mass  gives  a  tvmpanitic  note. 

Separation  of  the  re<;ti  muscles  leads  to  projection  of 
the  abdominal  wall.  The  tumor  is  soft,  yielding,  with 
air-cushion  feel  and  tympanitic  note. 

Peritoneum. — Normally,  the  peritoneum  presents  no 
palpable    phenomena.      Acute    general    inflammatioi^ 
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causes  the  abdomen  to  become  extremely  tender  and 
resistant,  on  account  of  muscular  contraction.  Later 
paralysis  of  the  intestine  causes  tympanites  to  be 
marked.  Respiratory  movements  are  diminished  or 
absent. 

General  peritonitis  may  be  simulated  by  painful 
affections  of  the  abdominal  walls  (rheumatism,  neural- 
gia, lead  colic,  etc.)  and  tympanites,  due  to  intestinal 
disease,  or  to  hysterical  condition.^.  In  painful  affec- 
tions of  the  abdominal  wall,  respirations  are  not  dis- 
turbed to  the  same  degree  as  in  peritonitis.  Pain  i.f 
more  paroxysmal,  and  the  constitutional  symptoms  are 
less  severe.  In  hysterical  conditions  the  physical  signs 
may  be  identical.  The  diagnosis  is  made  by  considera- 
tion of  all  symptoms,  especially  others  of  an  hysterical 
nature. 

Acute  localized  peritonitis  is  usually  secondary  to  dis- 
ease of  organs  covered  by  the  serous  membrane,  and  will 
be  considered  with  each  organ. 

Diffuse  thickening  of  the  peritoneum  secondary  to 
acute  or  tubercular  involvement  gives  an  increased  sense 
of  resistance,  and  a  more  or  less  boggy  feel.  In  local 
thickenings  and  ill-defined  indurations  there  are  felt 
nodular  masses,  more  or  less  movable,  simulatinfr 
enlarged  glands.  They  are  frequently  associated  with 
thickening  and  retraction  of  the  omentum  (q.  v.). 

Fluid  in  the  Peritoneal  Cavity,  Ascites  —pi   *  i 
causes  a  change  in  the  normal  feel  of  the  abdoniel. 
and  abnormal  sensations.     The  fluid   collects   in   tl 
most  dependent  portion  of  the  sac,  accordino.  to  t  !o 
posture  of  the  patient;  and  as  it  increase's  the  intes 
tines  are  displaced,  floating  on  its  surface  unless    It 
vented   by   peritoneal   adhesions   or   shorf    Z.      } 
Over   the   fluid   the   normal    air-c^ht^^X^f'^i^ 
abdomen  is  replaced  by  increased  rosistanco    as  if 
wall  were  thickened.     This  is  em^Pr^i-oii        \^^  ^^  tlie 
the  flanks  with  the  patient  i^^  S         '^  /^-ticeable  in 

Above  the  fluid  the  di'steSn  of  te  ZT''"'''  P^^^"^*- 
25  ^  ^^  ^^^^  abdomen  causes  the 
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walls  to  be  tense,  otherwise  the  feel  is  normal.  With 
change  in  posture  of  the  patient,  there  is  corresponding 
shifting  of  the  fluid  and  intestines. 

Fluctuation, — ^When  the  palm  of  the  hand  is  placed 
on  one  side  of  the  abdomen  near  the  level  of  the  fluid, 
while  on  the  opposite  side  a  sharp  percussion  tap  is  made 
with  the  other  hand,  a  wave-like  motion  in  the  fluid  is 
felt  as  a  distinct  impulse,  most  distinct  near  the  level  of 
the  fluid  when  the  fluid  is  under  tension  and  able  to  move 
freely.  Under  such  conditions  a  light  tap  is  sufficient 
to  produce  the  phenomenon.  When  the  abdominal  wall 
is  thick  and  the  amount  of  fluid  scanty,  or  if  it  is  pre- 
vented from  moving  freely,  the  stroke  must  be  stronger, 
and  the  impulse  is  feeble.  It  is  often  difficult  to  deter- 
mine whether  the  impulse  felt  has  been  transmitted  by 
the  fluid  or  by  the  abdominal  wall.  Transmission  by 
the  abdominal  wall  can  be  arrested  if  an  assistant  presses 
firmly  with  the  ulnar  edge  of  the  hand  in  the  median 
line.  When  the  amount  of  fluid  is  small,  fluctuation 
may  be  best  detected  by  placing  the  patient  on  the  side 
and  placing  a  hand  over  the  flank  behind,  between  the 
lower  ribs  and  the  crest  of  the  ilium,  and  tapping  over 
the  front  of  the  abdomen.  Fluctuation  may  be  absent 
when  the  abdomen  is  overdistended  and  tension  is  verv 
high,  or  when  adhesion  of  the  intestines  or  a  short  mesen- 
tery ])revents  the  usual  motion  of  the  fluid. 

The  abdomen  in  ascites  is  usually  painless,  imless  the 
condition  is  secondary  to  j^eritonitis  or  complicated  by 
it.  Palpation  of  solid  organs  and  tumors  is  prevented 
when  the  amount  of  fluid  is  large.  By  dipping  (/.  c, 
punching  shar])ly  with  the  tips  of  the  fingers)  over  the 
organs  sought  for,  the  fluid  is  displaced,  and  the  surface 
or  edge  of  the  solid  organs  can  be  felt. 

Fluid  in  the  peritoneal  cavity  may  be  due  (a)  to 
inflammation  of  the  peritoneum,  simple,  tubercular  or 
cancerous;  (h)  interference  with  ]X)rtal  circulation 
(obstructive  disease  of  the  liver  ((j.  v.),  thrombosis  of 
the    portal   vein,    pressure    on    the    ix)rtal    vein    from 
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abdominal   tumors,    etc.)  ;    (c)    iiitorforenoo    with    the 

general  return  circulation  secondary  to  ]uilmonarv  and 

cardiac  disease;  (d)  as  a  part  of  general  dropsy  (ki(hi(\v 

disease,  anaemic  condition). 

The  differential  diagnosis  of  the  cause  is  made  by  the 

physical  signs  of  the  primary  lesion.     Frecpiently  th(* 

condition   of  the  liver  can  onlv   be   determined   after 

tapping. 

A  localized  collection  of  fluid  mav  occur  in  anv  ])or- 

•  t    I 

tion  of  the  |ieritoneal  sac.  It  is  most  common  in  the 
lesser  peritoneal  cavity,  where  it  forms  a  tense,  globnhir, 
cyst-like  tumor  in  the  epigastric  region,  not  movjd)Ie, 
and  over  which  distinct  fluctuation  cannot  l)e  obtai'ned. 
It  is  generally  painless.  At  times  it  may  transmit  from 
the  aorta  pulsations  which  are  not  expansile. 

Air  in  the  peritoneal  cavity,  due  to  perforative  ])eri- 
tonitis,  gives  marked  distension  of  the  abdomen,  with 
increased  tension  of  \\s  walls.  The  diagnosis  from 
tympanites  is  made  by  |x?rcussion  and  auscultation. 

The  Omentum  is  not  ])alpable  unless  thickened  by  in- 
flammation or  new  growths.  IJeposits  of  fat  in  the 
omentum  (peritoneal  lipoma)  give  a  thickened,  elastic 
feel  to  the  abdomen,  with  tlie  impression  of  fluctuation. 
Thickening  of  the  omentum  may  occur  from  chronic  or 
tubercular  peritonitis,  and  gives  the  sensation  of 
increased  suix?rficial  resistance  over  the  u])]K'r  zone  of 
the  abdomen,  without  any  free  border  being  det(H*ted. 
There  mav  1^  tenderness  in  the  acute  and  snbatnite 
stages,  when  more  chronic  there  is  no  pain.  The  mass 
is  not  movable  with  respiration.  Ketraction  of  the 
thickened  omentum  may  form  a  distinct  tumor  in  the 
upper  portion  of  the  abdomen.  The  tumor  may  be  felt 
as  a  transverse  ridge  with  a  distinct  border  Ik^Iow,  which 
may  simulate  an  enlarged  left  lobe  of  the  liver,  ov  it  may 
be  an  irregular  or  ball-like  mass.  (Juicer  nodulc^s  may 
l)e  diffused  over  the  (mientum,  or  new  growths  may  forui 
irregular  masses  similar  to  those  in  the  stomach  and 
liver.      Tumors  of  the  omentum  do   not   move?   with 
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respiration  unless  attached  to  the  edge  of  the  liver,  in 
which  ease  differential  diagnosis  is  very  difficult.  They 
are  differentiated  from  primary  malignant  growths  of 
tlie  stomach  by  being  fixed,  and  more  prominent  when 
the  stomach  is  full  or  inflated. 

Hydatid  cysts  of  the  omentum  are  rare.  When 
unilocular,  they  give  a  sensation  of  superficial,  globular 
tumors,  and  the  hydatid  thrill  may  be  pi-esent.  iliilti- 
Incular  cysts,  when  small,  may  simulate  the  early  stage 
of  eiiiicomns  infiltration. 

Stomach. — Normally,  the  stomaeh  caimot  be  detected 
\<y  ]i!il[)!ition,  aa  only  a  small  portion  of  the  anterior  sur- 
face and  greater  curvature  is  in  contact  with  tlie 
aljdominal  wall.  In  extreme  emaciation,  during  con- 
traction of  the  stoniacli,  there  is  slight  reaistanci.^ 
Normally,  in  most  persons  the  Upper  portion  of  the 
epigastriuni  is  more  sensitive  to  pressure  tlian  the  rest 
of  ihe  abdomen.  Increased  tenderness  over  the  gastric 
region  occurs  in  acute  and  chronic  catarrhal  inflarania- 
tion  of  the  stomach ;  in  malignant  disease,  in  ulcer  (cir- 
cumscribed area)  and  whenever  the  peritoneal  covering 
of  the  stomach  is  involved  secondary  to  gastric  disease. 

In  dilated  or  displaced  stomadi  the  boundaries  can- 
not be  determined  by  palpation.  The  swelling  noted 
by  inspection  gives  a  soft,  yielding  feel,  except  during 
contraction,  when  the  sensation  varies  according  to  the 
cause  of  the  dilatation.  In  atonic  dilatation  there  is 
slight  increase  of  resistance,  and  an  even,  wave-tike 
motion  from  loft  to  right  can  be  detected.  When  dilata- 
tion is  due  to  obstruction  at  the  pyloris  (cancer,  ulcer, 
stenosis  from  adhesion,  or  displacement)  there  is  hy]ter- 
trophy  of  the  muscular  coat,  anil  the  contractions  of  the 
stomadi  causes  haril  masses  and  irregular  protuberanees 
to  be  felt  as  the  peristaltic  wave  passes  across  the 
abdomen.  Over  the  region  of  the  pyloris  the  con- 
traction is  harder  and  longer,  and  almost  always 
accompanied  with  sensations  of  gurgling  or  escape  of 
When  the  stomach  relaxes  a  tumor  may  be  fel 
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It  is  only  exceptionally  that  the  normal  ])yl()rus  can  Ikj 
felt  as  a  tumor.  Splashing  and  succnssion  sonn<ls 
(clapotage)  can  be  obtained  in  a  dilated  stomach  when 
it  contains  both  gas  and  fluid.  They  are  ol)tained  by 
placing  the  tips  of  the  fingers  over  the  stomach  aii<l 
shaking  it  with  quick  movements,  or  by  bimanual  palpa- 
tion, one  hand  beneath  the  ribs  behin<l  and  the  other 
over  the  stomach  in  front.  They  arc  diagnostic  (^f  dihi- 
tation  only  when  taken  in  connection  with  other  signs, 
as  they  can  be  obtained  in  the  normal  stomach,  and  in 
the  colon  when  the  contents  are  liquid. 

Tumors  of  the  Stomach. — Tumors  of  the  stomach 
can  only  be  felt  when  situated  in  that  ]X)rtion  wliich  is 
in  contact,  normally  or  abnormally,  Avith  the  abdominal 
walls.  They  may  be  due  (1)  to  CA)ntracted  stomach, 
(2)  diffuse  infiltration  of  the  Avails,  with  cancer;  (o) 
local  thickenings  of  different  portions  of  the  stomach 
wall  by  inflammatory  products  or  new  growths. 

The  entire  stomach  may  be  so  contracted  as  to  form  a 
tumor  (a)  in  stenosis  of  the  oesophagus  or  cardia,  (h)  l>v 
the  prolonged  use  of  concentrated  diet,  (c)  by  fibrous 
thickening  of  the  stomach,  with  or  witliout  cancerous 
infiltration.  In  these  conditions  the  stomacli  is  usual Iv  a 
rigid  mass,  felt  as  a  transverse  ridge  in  the  region  of  tin- 
normal  stomach,  and  giving  the  same  sensation  jis  ;i 
thickened  omentum.  It  is  moval)]e,  and  clian^cs  its 
position  with  deep  breathing. 

Diffuse  infiltration  of  the  stomach  wall  nuiv  Ix*  hitci* 
associated  with  contracticm  of  the  stoniacli  jiiid   loiriKi 
tion  of  a  tumor,  as  mentioned  above,  or  tin;  hnncfi  of  tin* 
viscus  may  be  increased.     In  the  Inttcr  r'onditlon   the 
stomach  is  felt  as  a  large,  ill-defined  muss,  whirli,  dur 
ing  contraction,  becomes  harder  and  has  \\\{\  iri(,n-  ih  li 
nite  contour  of  the  stomacli.     It  may  orrrnpy  I  he  norinnl 
gastric  position,  but  is  usually  displar'cd  (|(»wnvvjir«|,  „t,i| 
the  pylorus  is  felt  somewhat  to  the  h'ft,  (,f  thi-  iMcdinH 
line. 

Tumors  of  the  Pyj.orkj  ItK^iioN.     1'h<r.n  nmy   1,^ 
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due  (1)  to  primary  changes  at  the  pylorus,  as  already 
ineutioued,  or  to  extension  of  cancerous  growths  from 
neighboring  organs  to  this  region. 

The  characteristic  features  of  primary  tumor  of  the 
])y]orus  are  (a)  their  h)cation ;  usually  they  are  detected 
to  the  right  of  the  median  line,  l)etween  the  umbilicus 
and  the  ensiform  cartilage.  When  stenosis  is  marked, 
dilatation  and  displacement  of  the  stomach  cause  the 
tumor  to  be  felt  in  the  region  of  or  below  the  umbilicus 
and  to  the  left  of  tlie  median  line.  (h)  Mobility. 
When  felt  in  the  e])i gastric  region,  the  tumor  is  movable 
in  all  directions,  but  more  freely  downward  and  to  the 
left.  When  the  ])ylorus  is  displaced  below  the 
und)ilicus,  the  molnlity  is  not  so  great,  (c)  The  tumors 
vary  in  size,  and  are  usually  actually  larger  than  palpa- 
tion would  indicate,  (d)  Their  cx)nsistency  is  hard ; 
during  ])eristalsis  they  become  harder,  and  their  contour 
more  defined,  (c)  The  detection  of  gurgling  or  escape 
of  gas  is  an  im])ortant  diagnostic  sign,  es^x^ciall}'  when 
it  occurs  during  ])eristalsis. 

Tuinors  of  the  ])ylorus,  due  to  extension  from  neigh- 
boring organs,  hu*k  the  characteristic  mobility,  and  are 
usually  associated  with  the  physical  signs  of  the 
])rimary  growth. 

Pancreas. — The  normal  ])ancreas  is  not  palpable, 
although  claiin  has  been  made  that  in  extremely  thin 
]x»rsons  and  in  thosc^  with  enteroptosis  it  c^n  be  dis- 
tinctly felt.  In  diseased  conditions  the  gland  can  only 
ho  detected  when  it  is  enlarged  to  a  considerable  degree. 
In  acute  or  chronic  ])ancreatitis  it  is  not  palpable,  but 
in  the  e])igastric  region  tenderness  on  firm  pressure 
may  be  ])resent  with  increased  sense  of  resistance. 

Pancreatic  enlargements  are  mostly  due  to  cancer 
and  cysts.  Tumors  due  to  tubercle,  gumma,  lymphoma 
and  sarcoma  are  rare,  and  when  pn^sent  give  most  of  the 
physical  signs  of  cancer. 

(■Axc'KK  OF  TiiK  Paxckeas. — As  tliis  usuallv  begins 
at  the  head  of  the  gland,  a  tumor  is  felt  in  the  epigas- 
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trium,  midway  between  the  xiphoid  cartilage  and  the 
umbilicus,  and  a  little  to  the  right  of  the  median 
line,  close  to  the  edge  of  the  liver.  Its  form  may  be 
round  or  oblong,  but  the  outline  cannot  be  well 
defined.  Its  position  is  not  influenced  by  respiratory 
movements.  When  it  can  be  easily  felt,  it  is  generally 
fixed,  or  only  slightly  movable.  Non-expansile  pulsa- 
tions may  be  felt,  due  to  its  relation  to  the  aorta.  Com- 
pression by  the  tumor  of  the  portal  vein  causes  ascites ; 
that  of  the  vena  cava  causes  oedema  of  the  lower  extremi- 
ties. The  presence  of  a  tumor  in  the  region  of  the 
pancreas  is  not  sufficient  for  diagnosis  of  cancer  of  that 
organ,  as  similar  tumors  may  be  caused  by  cancer  of 
the  pylorus,  duodenum,  colon,  or  liver.  The  associated 
signs  of  cancer  of  the  pancreas  are  (1)  early,  intense 
and  persistent  jaundice;  (2)  dilatation  of  the  gall  blad- 
der, (3)  enlargement  of  the  liver,  (4)  fatty  stools. 

Differential  Diagnosis. — It  is  differentiated  from  tu- 
mor of  the  ])ylorus  by  being  dee])er  seated  and  not  mov- 
able, and  that  the  stomach  is  not  dilated  and  hypertro- 
phied.  When  the  growth  extends  to  the  duodenum, 
stomach  changes  may  be  present.  Tumors  due  to  cancer 
of  the  lower  edge  of  the  liver,  in  the  region  of  the  pan- 
creas, move  with  respiration,  and  their  relation  to  the 
edge  of  the  liver  can  usually  be  determined.  In  primary 
cancer  of  the  gall  bladder  the  distended  gall  bladder  is 
harder,  while  the  liver  is  not  enlarged.  Enlargement  of 
the  retro])eritoneal  glands  from  any  cause  may  give  a 
tumor  similar,  as  far  as  palpation  is  concerned,  to  can- 
cer of  the  pancreas. 

Cysts  of  the  Pancreas. — ^\Vhen  small,  the  tumor 
is  felt  to  the  left  of  the  median  line,  toward  the  costal 
cartilage.  It  is  globular,  smooth,  resistant  and  inelastic, 
and  when  deep  seated  gives  a  sensation  of  hardness.  It 
is  uninfluenced  by  res])irat()ry  mov(^ments,  and  on  firm 
pressure  may  be  slightly  ni()val)l(*,  both  vertically  and 
laterally.  As  the  cyst  enlarg(\s,  it  is  more  in  the  median 
line,  and  displaces  the  stomach  upward  (rarely  down- 
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Differeutial  diagnosis  bctweeu  diBijlacciiioiit  of 
liver  witlioiit  eiilargeiueut  and  true  enlargement  of 
viac«B  is  made  by  the  percussion  outline. 

(B)  I.  Uniform  Enlaeqements  of  the  liver  may  be 
due  (1)  to  circulatory  changes  which  may  he  active,  as 
occur  in  hot  cliiuatea  and  in  acute  inflammatory  condi- 
tions, and  those  deiX'ndent  Tipon  infections  diseases 
(malaria,  typhoid  and  scarlet  fevers,  measles,  yellow 
fever,  small-}iox,  ct.c.) ;  jjaaaive  congestion  dependent 
upon  interference  with  circulation  in  tlie  liejiatic  vein, 
due  to  cardiac  or  obstructive  pubnonaiy  diseases  or 
pressure  on  the  vena  cava.  ( a )  Blood  diseases. 
Leidiaimia,  Ilod^in's  disease,  and  ijernicious  anannin, 
(3)  Degenerations  of  the  liver  (fatty  liver,  amyloid 
liver,  hy])ertrophic  cirrhosis,  diffuse  syphilitic  hepa- 
titis.), (4)  Obstructive  disease  of  the  bile  duets  (jai^^ 
dice),  either  primary  or  seeondary. 

It.    IrREGULAB   ENLAJitlEMENTS  OR   TuMOUS  OF 

LiVBB,    due    to    cancer,    hydatid    and    abceas,    afi 
syphilitic  liver.    These  conditions  may  produce  unifonn 
enlargements.     At  times  irregular  enlargement  of  tlic 
liver  may  be  due  to  prolongation  of  the  lower  portion  of 
the  organ  and  from  the  effects  of  pressure  of  tight  lacing. 

(1)  Congestions  of  the  liver.  In  simple,  active 
hypem'mia  of  the  liver  the  enlargement  is  slight.  The 
lower  border  is  felt  just  below  the  free  edge  of  the  rilw 
and  slightly  lower  than  normal  in  the  epigastric  region. 
The  consistency  is  slightly  increased,  the  surface  is 
smooth  and  the  edge  well  defined.  In  acnte  infections 
diseases,  especially  typhoid  fever  in  the  early  stage,  the 
enlargement  is  identical  with  that  of  simple  congestion, 
later  changes  in  the  liver  cause  it  to  Itecome  larger, 
softer,  and  the  lower  margin  cannot  be  so  readily 
felt.  In  other  infections  diseases  the  liver  shows  vary- 
ing degi-ees  of  enlargement  and  consistency,  but  the 
normal  sliai>e  remains.  Tenderness  if  present  when- 
ever the  peritoneal  covering  is  stretched  or  iiifiamt'd. 

In  passive  congestion  of  the  liver  the  cnlargemcul 
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ill  proiKtrtidii  U>  the  aiiu)iint  of  iiitfrfereiiai  witli  tUeJ 
cireulatiou.      SeciinJary   chaiigea   cause   the   organ   ■ 
become  harder ;  the  surface  is  smooth,  tlio  edges  sliar)>  ' 
and  well  defined.     With  secomlarv  interference  with 
the  jjortal  eireiilation,  ascites  opcnr.    Jaundice  occurs  in 
eeeondary  intestinal  catarrh.     ('Iirunic  congestion  of  the 
liver  may  also  be  due  to  malarial  infection  and  residence 
in  the  tropics. 

(2)  In  leidia'Uiia,  Ilodgkin's  disease,  [terniciims 
aiuvniia  and  dialH-k's  the  enlargement  of  the  liver  is 
unif()nji,  and  varies  with  the  severily  of  the  disease. 
In  leiika'inia  and  Ilodgkiii's  disease  it  is  reUtively  less 
niarkeif  than  the  enlargement  of  the  sjileen  and  lym- 
phatic glands,  Tlie  normal  outline  of  the  organ  is 
retained;  it  is  harder  than  normal,  and  the  edges  are 
usually  sharp  nnd  well  dcfini'd;  thi'  surface  is  smootJi. 

(3)  In  fatly  livi'r  tlic  orgiui  is  uniformly  enlarged 
and  of  normal  h1lh]ic.  Tlie  cti la riifujcnt  may  be  very 
marketl,  and  the  lower  clj^'  ri'iicli  almost  to  Hie  crest  of 
the  ilium  and  Ih'Iow  th.'  iiinliilicnM.  The  fed  is  soft  and 
elastic;  the  ,'^urt'acc  is  smoMlh,  tin-  edges  ruiiiid  and  well 
defined,  and  the  outline  can  he  easily  made  out  by  slight 
pressure.  It  is  not  tender  to  iiressure,  and  is  not 
attended  with  interference  \vith  portal  circulation  or 
enlarged  spleen. 

Hypertrophic  cirrhosis  has  many  of  the  features  of 
fatty  liver.  Its  enlargement  may  lio  great,  and  it  is 
harder  than  normal ;  the  surface  is  smooth,  and  the 
edges  sharper  and  well  defined.  With  contraction  of 
the  connective  tissue,  there  is  diminution  in  size;  the 
liver  becomes  harder,  the  surface  and  edges  irregular, 
but  the  nodules  are  small,  assuming  gradually  the 
features  of  cirrhosis  with  enlargement.  The  organ  is 
not  tender  to  pressure  unless  associated  with  peri- 
hepatitis. 

In  amyloid  liver  the  enlargement  is  marked,  but  the 
liver  has  a  hard,  resistant  feel,  and  the  surface  is  smooth, 
with  sharp,  well-defined  edges ;  sometimes,  however,  they 
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may  be  rounded.  Tlic  edge  of  the  liver  caimot  lie 
moulded  by  firm  pressure.  Pain  and  tendemeaa  are 
absent.     Aseit^^s  occurs  in  tbe  later  stages. 

lu  diffuse  syphilitic  hepatitis  the  liver  is  larger  and 
firmer  than  normal;  the  surface  is  smooth;  the  edges 
are  sharp  and  well  defined,  similar  in  mauy  respects  to 
the  condition  noted  in  amyloid  liver. 

Syphilis  of  the  liver  may  cause  the  organ  to  be 
nodular  when  gummata  are  formed,  and  wlien  contrac- 
tion of  the  fibrous  tissue  causes  depressed  areas  with 
intervening  nodules  or  bosses  of  hypertrophied  liver  tis- 
sue. The  eulargement  may  Iw  marked,  extending  nearly 
to  the  umbilicus.  The  consistency  of  the  nodular  masses 
varies  according  to  the  amount  of  connective  tissue 
present.  G-unmiata,  when  close  to  the  surface,  are  more 
resistant  than  normal  liver  tissue.  The  enlargement  of 
the  liver  is  not  rapid,  and  the  nodules  increase  in  size 
slowly. 

Cancer  of  the  liver  may  cause  enlargement  to  a  vary- 
ing degree.  Though  it  is  usually  massive,  it  may 
involve  certain  portions  of  the  organ  to  a  greater  extent 
than  others;  but  the  enlargements  may  be  fairly  uni- 
fonu.  The  consistency  is  not  miiform,  the  cancerous 
masses  being  harder  than  other  portions.  The  surface 
is  irregular,  and  the  irregularities  may  be  felt  as  bosses 
or  nodules  of  varying  sizes.  Frequently  at  the  a(>ex  of 
a  nodule  a  depression  (umbilication)  can  he  felt,  and 
tliis  is  diagnostic  of  malignancy.  These  tumors  may, 
however,  be  soft  or  semi-fluctuating.  The  edges  are 
usually  irregular,  due  to  the  projection  of  cancerous 
growths  and  to  contraction  of  the  liver  substance.  Thero 
is  more  or  less  tenderness  on  pressure  over  the  prominent 
areas  when  the  new  growth  involves  the  peritoneal  coati 
Ascites  and  jaundice  occur  in  50  per  cent,  of  all  eases. 

Abscess  may  develop  in  different  portions  of  the 
liver,  and  cause  irregular  enlargement  upward  into 
the  thorax  or  downward  below  the  free  border  of 
the  ribs  and  in  the  epigastric  region,  or  outward  throaj 
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tlie  tlioracic  walla.  When  central,  it  may  cause  a  more 
or  leas  uniform  enlargement  of  the  organ.  When  it 
develops  upward,  the  liver  is  displaced  downward,  but 
has  the  normal  outline  and  characteristics.  When  the 
tumor  develops  from  the  lower  portion  of  the  liver,  it  is 
more  or  loss  globular ;  its  surface  is  smooth,  and  fluctua- 
tions may  be  detected  when  the  abscess  is  close  to  the  ' 
surface.     Pain  and  tenderness  are  variable. 

Hydatid  cysts  of  the  liver  may  cause  enlargement 
similar  in  many  respects  to  that  of  abscess.  When  the 
cyst  is  situated  on  the  lower  border  of  the  organ,  tlie 
mass  is  globular,  soft  and  fluctuating,  and  at  times  the 
hydatid  thrill  may  be  detected.  They  are  painlee 
unless  attended  with  localized  peritonitis. 

(4)  Obstructive  disease  of  the  bile  ducts,  primary 
and  secondary,  causes  hepatic  enlargement.  The 
enlargement  is  usually  slight,  the  consistency  biit  little 
firmer  than  normal,  the  surface  smooth  and  the  edges 
well  defined.  Interference  with  portal  circulation  and 
enlargement  of  the  spleen  occur  according  to  the  nature 
of  the  cause  (see  Gall  Bladder), 

Differential  Diagnosis. — ^Differentiation  by  palpat 
of  the  uniform  enlargements  of  the  liver  from  e. 
other  and  from  displacement.^  through  thoracic  or  sub- 
diaphragmatic conditions  has  b(ien  described  in  consider- 
ing the  different  diseased  conditions  of  the  organs,  and 
will  be  further  discussed  under  percussion  and  ausculta- 
tion. 

The  irregular  enlargements  may  be  simulated  by 
other  tumors  occurring  in  organs  adjacent  to  the  liver. 
The  most  prominent  of  these  are  aceumulationa  of 
fsKces  about  the  hepatic  flexure  of  the  colon  fsec  Intes- 
tine), cancer  of  stomach  (see  Stomach),  right  reual 
enlargement  (see  Kidney),  puckered  or  indurated 
omentum  (see  Omentum),  and  tumors  of  the  abdominal 
wall.  Usually  the  differentiation  is  made  not  only  by 
the  signs  obt-ained  from  palpation,  but  from  those 
obtained  by  percussion  and  auscultation,  together  with 
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the  secrmdaiy  effects  of  t))e8e  tniriors  upon  rirgaiis  with 
which  they  are  coiiiiecte<). 

The  most  important  featiirea  of  tiimnrs  of  the  liver 
are  their  mobility,  their  parietal  situation  and  their 
well-(iefined  relation  to  the  edges  of  the  liver,  jaundice 
ami  ascites.  Cancerous  growths  tliat  involve  the  liver 
and  neighboring  organs  late  in  the  disease  have  no  dis- 
tinctive features  by  which  tlie  origin  of  the  giMWth  can 
he  determined,  and  the  differential  diagnosis  is  made 
fnmi  (lie  hi,-;ti>rv  and  the  secondary  effects. 

Gall  Bladder. —  When  it  is  empty,  the  gall  bladder  can- 
not he  felt,  1ml  when  moderately  distended  it  may  lx> 
detected  as  an  ill-defined  mass  at  the  edge  of  tlie  right 
ninth  costal  cartilage,  close  to  the  onter  edge  of  the 
rectus  muscle,  whicli  correBponda  to  that  point  at  the 
free  Ijorder  of  the  ribs  where  a  line  drawn  from  the 
rifilit  iiiTomian  jirocesa  to  the  nmhilieiis  crosses  it, 

Piil])able  enlargements  of  the  gall  bladder  are  due  (l) 
to  diatension  bv  (a)  bile,  (h)  mucus  (hydrops),  (c) 
pus  (empyemia)  and  (d)  to  gall  stones  which  may  bo 
caused  by  inflammatory  conditions  or  stenosis  or  obstruc- 
tion in  the  cystic  or  common  ducts.  (2)  To  new 
growths,  malignant  and  benign. 

Enlargements  of  the  gall  bladder,  from  whatever 
cause,  have  certain  features  in  common.  The  size 
varies  greatly  from  a  scarcely  palpable  tumor  to  one 
of  large  size;  nsnally,  however,  it  is  not  larger  than  a 
good-sized  pear.  Tlie  degree  of  enlargement  of  the 
same  tumor  may  vary  from  time  to  time.  The  tumor  is 
smooth,  Toimiled  and  gourd-like,  the  large  end  being  tlie 
most  dependent.  When  the  tumor  becomes  very  large, 
the  lower  portion  liecnmes  more  globular  in  relation  lo 
the  neck,  which  is  thin.  When  the  distension  is  due  to 
gall  stones,  the  tumor  may  have  a  nodular  feel. 

The  tiiiMor  ha^  a  dnuble  mobility,  moving  with  the 
liv.T  with  reH|.iniliui:,  ;nid  also  iVing  more  or  less 
fnvly  mi.vid)!e  in  all  dirccli.ms  aU.nt  itw  ixiint  of  attach- 
lent  to  the  li^'er,  the  range  of  motion  being  one  of  t" 
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diagnostic  features  of  the  tumor.  Generally  it  can  be 
carried  up  and  caused  to  disappear  beneath  the  liver, 
and  can  also  be  carried  to  the  median  line;  but  it  is 
impossible  to  displace  it  downward  toward  the  pelvis. 

Its  relations  to  the  liver  are  well  defined ;  a  sulcus  can 
be  usually  detected  between  the  enlarged  gall  bladder 
iand  the  liver.  Fluctuation  cannot  be  detected,  as  the 
tumor  is  usually  too  tense.  The  tenderness  varies. 
When  due  to  obstruction  from  gall  stones,  pressure  over 
the  tumor  may  cause  colicky  pains. 

Malignant  growths  of  the  gall  bladder  are  usually 
hard  and  more  or  less  irregular.  The  size  in  this  con- 
dition is  not  so  great  as  in  distension  by  its  contents. 

Enlargement  of  the  gall  bladder  may  be  associated 
with  enlarged  liver  when  obstruction  of  the  common  bile 
duct  occurs  from  any  cause,  and  jaundice  will  then  be  a 
marked  and  persistent  symptom.  When  the  obstruc- 
tion occurs  in  the  cystic  duct^  jaundice,  if  present,  is 
transient,  and  not  intense. 

Differential  Diagnosis, — Tumors  of  the  gall  bladder 

may  be  confounded  with  prolongations  of  the  lower  edge 

>f  the  liver,  with  hydatids  of  the  liver,  with  movable 

ddneys,   tumors   of   the   intestine   and   tumor   of   the 

»ylorus  of  the  stomach. 

(1)  Abnormal  prolongations  of  the  lower  border  of 
16  liver  do  not  have  free  mobilitv,  and  their  outline  is 
dually  continuous  with  the  smooth,  convex  surface  of 
le  liver.     Their  size  is  permanent. 

(2)  Hydatid  tumor  attached  by  a  pendicle  may  simu- 
te  an  elongated  gall  bladder.     It  is  more  distinctly 

•  ctuating,    and    frequently    hydatid    thrill    can    be 

tected.     It  is  painless,  and,  while  it  is  movable,  has 

•;  the  same  range  of  mobility  as  lias  the  gall  bladder, 

I  it  is  displaced  more  slowly. 

'.    3)  Movable  or  floating  kidney  lias  many  features  in 

■  'Tnon  with  enlarged  gall  bladder.     Both  tumors  are 

ded  and  smooth,  but  that  of  the  gall  bladder  is 

il-8haix?d,  th(^  narrow  portion  prr)jecting  toward  the 
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fissure  of  the  liver,  the  enlarged  lower  end  lying  toward 
a  point  just  below  the  umbilicus.  The  kidney  retains 
its  normal  shape.  The  feel  of  the  two  ia  also  sonie- 
wiiat  different.  The  gall  bladder  is  usually  firmer,  and 
whcu  filled  with  calcidi  may  show  an  irregular  outline. 
The  gall  bladder  gives  the  impression  of  being  super- 
ficial, and  it  is  constantly  felt  when  pressure  is  made 
over  the  front  of  the  abdomen.  Movable  kidney,  on  the 
other  band,  is  variable  in  its  situation,  and  it  is  not 
always  detected  in  the  same  position  by  anterior  palpa- 
tion.. The  two  tumors  differ  in  range  of  mobility.  The 
gall  bladder  is  influenced  by  respiration,  and  tlie  kidney, 
when  situated  close  to  organs  that  move  synchronously 
with  the  diaphragm,  may  also  have  a  similar  motion. 
The  gal!  bladder  moves  around  a  fixed  point,  and  can  be 
pushed  upward  to  either  side  and  backward,  but  not 
downward  into  the  t>elvis;  and  when  displaced  behind 
tbe  liver  towards  the  normal  kidney- position  it  tends  U> 
return  to  its  own  normal  position  in  front  of  the 
abdomen.  Tbe  kidney  mores  readily  to  different  loca- 
tions in  the  abdomen.  It  may  be  carried  to  the  median 
line  and  beyond  or  downward  into  the  pelvis,  and 
upward  and  backward  into  the  normal  position,  where  it 
tends  to  remain  until  disphieed  by  pressure  over  the  loin 
or  by  posture.  It  slips  underneath  tbe  examining  fin- 
gers like  a  ''greasy  mass." 

When  the  large  intestine  is  inflated,  the  gall  blai 
is  pushed  up  and  becomes  more  prominent.     The 
able  kidney  disappears  behind  the  intestine,  and  cauDi 
be  felt. 

Tumors  of  the  pyloric  region  of  the  stomach,  while 
movable,  do  not  have  tbe  same  range  of  motion,  being 
displaced  farther  to  the  left  beyond  the  median  line, 
with  a  more  restricted  mobility  to  thn  riglit.  Associated 
conditions  are  usually  sufficient  for  diagnosis. 

Spleen.^ — ^Tbo  spleen  is  deeply  situated  underneath  the 
iKiny  thorax  pi:isteririrly,  and  is  normally  not  palpable, 
except  when  the  abdominal  walls  are  thin  and  lax  and 
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the  spleen  is  slightly  movable,  and  can  l>e  ])uslie(l  for- 
ward so  as  to  be  brought  close  to  the  costal  margin  in  the 
hypochondriiim.  Frequently,  when  the  spleen  is  abnor- 
mally movable,  turning  the  patient  on  tlie  riglit  side 
causes  it  to  have  an  anterior  position,  and  to  be  felt 
as  a  movable  tumor.  Deformity  of  the  thorax,  espe- 
cially when  involving  the  spine,  may  cause  the  normal 
spleen  to  be  palpable. 

Movable  or  wandering  spleen  gives,  in  addition  to  the 
tumor  that  is  felt  at  the  free  margin  of  the  ribs,  a 
diminished  sense  of  resistance  on  ])al])ation  ()V(u*  the 
normal  area,  and  a  more  tympanitic  [>ercussion  note. 

Enlargements  of  the  Spleen. — Conditions  that 
increase  the  spleen  in  size  cause  it  to  develo])  anteriorly, 
and  to  be  felt  under  the  free  border  of  the  ribs.  The 
enlargements  may  be  uniform  or  irregular. 

Uniform  enlargement  occurs  (a)  in  infectious  and 
febrile  diseases.  In  many  of  these  the  enlargement  is 
so  slight  as  to  be  scarcely  pal])*able.  In  ty])hoid  fever, 
scarlet  fever,  small-pox,  it  is  generally  ])al])al)le,  accord- 
ing to  the  severity  of  the  disease.  In  erysipcdas,  se])sis 
and  pyannia,  also  in  acute  tulxu'culosis,  the  c^nlargemeiit 
of  the  spleen  may  be  sufficient  to  bring  its  free  edge 
beyond  the  border  of  the  ribs,  (h)  Jn  interfen^nce  with 
the  portal  circulation  from  ])rimary  disease  of  the  liver 
(q.  v.),  or  to  cardiac  or  respiratory  disease,  (c)  In 
chronic  liypertro])hy,  du(^  to  amyloid  disease,  leuka'inia, 
Hodgkin's  disease,  splenic  anaemia,  chronic  malarial 
infection  (ague  cake),  and  occasionally  in  sy])liilis  and 
tuberculosis. 

The  irregular  enlargements  occur  chiefly  in  hydatids, 
cancer  and  abscess. 

The  characteristics  of  s])lenic  tumor  are:  (1)  Th(»y 
are  su])erficial,  and  ixw  not  se])arated  from  the  abdomi- 
nal walls  by  any  of  tlu^  abdominal  contents.  Tli(5  u])per 
portion  disa]>]K'ars  under  the  fre(^  border  of  tli(^  ribs^ 
and  cannot  Ik;  defined.  {'!)  Tlic^y  move  with  resj)i ra- 
tion, and  have  also  a  slight  indej)endent  range  of  motion 
2G 
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upward  and  backward  im  firm  preasiire.  They  have 
passive  mobility  toward  tlie  median  line  and  down- 
ward wliei!  the  patient  is  turned  on  tlie  right  sidu  and 
put  in  the  knoe-ehest  position.  (3)  Tlie  tumor  in 
unifonn  enlargements  retains  the  normal  sjilenic  eon- 
tnur,  and  when  it  extends  any  distance  bey(md  the  free 
Ixjrder  of  the  riiia  the  notch  can  be  easily  detected.  (4) 
The  surface  of  the  tnmor  is  amm.ith.  (5)  The  consist- 
ency varies.  In  acute  enlargements,  due  to  infectious 
and  septic  diseaeert,  it  is  soft  and  yielding.;  in  the  more 
chronic  enlargements  it  is  hard  and  resistant  In  the 
irregular  enlargements  of  cancer,  hard,  midular  bosses 
may  be  felt  on  the  surface.  In  hydatid  cyst,  when  tlie 
tumor  can  be  readily  palpated,  it  ia  tense,  iilastic  and 
rounded;  fluctuation,  however,  can  rarely  he  detected, 
but  hydatid  thrill  may  be  obtained, 

(<))  T!ie  edge  of  tlie  spleen  is  usually  well  defii 
and,  with  the  notch,  is  one  of  tJie  diagnostic  features. 

When  the  consistency  of  tlie  spleen  is  soft,  the  edge  is 
not  so  distinct  as  in  some  chronic  enlargements,  espe- 
cially malarial. 

The  size  of  the  spleen  varies  in  different  enlarge- 
ments. In  the  chronic  enlargement*  of  leuka-inia, 
Hodgkin's  disease  and  malaria  the  size  is  greatest.  The 
spleen  is  rarely  painful,  except  when  the  i)eritoueal 
covering  ia  involved,  as  occurs  in  acute  inflammation, 
infarction,  syphilia  and  ahcesa.  Posteriorly,  tho 
splenic  entailment  does  not  extend  to  tlie  median  line, 
so  that  forcible  palpation  below  the  ribs  in  the  flank 
may  enable  us  to  distinguish  the  edge  between  the  edge 
of  the  tumor  and  the  erector  spinte  muscles. 

DilJereniial  Diaf/iiosis.^Tho  acute  enlargcmenta  of 
the  apleon  cannot  be  differentiated  by  palpation.  Wlien 
dependent  npfm  engorgement,  due  to  obstructed  portal 
circulation,  the  enlargement  ia  usually  associated  with 
changes  in  the  liver  and  heart,  and  there  is  more  or  loss 
a8cit«s. 

Of  the  chronic  enlargements,  amyloid  enlargement 
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rarely  great.  It  is  usually  aaaociatecl  ivitli  similar  I 
cltanges  in  tlie  liver  and  kiduey,  due  to  prolonged  sup- 
puration. In  leuIiEcmia  the  splenic  enlargement  " 
marked,  and  is  attcudod  with  anfcuiia  and  changes  in  the 
superficial  glands  and  liver.  In  Hodgkin'a  disease  the 
splenic  enlargement  is  relatively  marked,  as  is  also  the 
enlargement  of  die  lymph  glands.  In  ague  cake  the 
enlargement  closely  resembles  in  size  and  consistency  ' 
that  of  splenic  leukasniia,  and  the  differential  diagnosis 
is  made  on  the  blood  examination. 

Enlargement  of  the  spleen  in  ansemia  (splenic 
amemia)  occurs  chiefly  in  children,  and  is  not  attended 
with  blood  changes  of  leukiemia  or  malarial  infection. 

Splenic  enlargement  may  bo  confounded  with  other  1 
tumors   appearing   in   the   left   upper   portion   of   the  i 
abdomen,  the  most  important  of  which  are  fecal  accumu- 
lations in  the  descending  colon  and  sigmoid  flexure. 
Fiecal    masses    are    distinguished    by    the    absence    of  \ 
respiratory  and  passive  motion,  the  roundeil  contour, 
absence  of  tlie  notch  and  sharp  edge,  tlie  peculiar  feel,  . 
and  the  effect  of  treatment  (purgatives). 

Cancer  of  the  stomach,  especially  of  the  greater 
curvature,  and  the  cardia  may  give  an  ill-defiued  tiunor 
under  the  free  border  of  the  riba.  When  the  tumor 
becomes  palpable  in  the  epigastrium  or  below  the  ribs, 
the  hard  fee!,  associated  with  gastric  symptoms,  readily  | 
distinguish  it. 

The  differential  diagnosis  between  tumors  of  the  left  I 
kidney  and  spleen  will  be  considered  below. 

EidneTs.' — The  normal  kidney  cannot  he  detected  by  1 
palpation,  except  in  children  and  in  persons  who  are 
thin  and  have  very  la:s  abdominal  walls,  when  the  lower  \ 
edge  can  be  felt  on  bimanual  palpation  just  underneath 
the  free  Ixirder  of  the  ribs,  at  the  end  of  a  deep  inspira- 
tion. The  kidneys  may  be  palpable  when  they  are 
abnormally  movable  or  wandeiing,  or  enlarged. 

Movable  kidneys  ai-e  those  which  have  a  range  of 
motion   downward   toward   the   pelvis,    and   which   do 
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not  extend  laterally  into  other  portions  of  the  abdomen. 
In  this  condition,  when  the  patient  is  standing  and 
leaning  forward,  or  at  the  end  of  deep  inspiration 
when  in  the  senii-recumbent  posture,  the  kidney  may 
be  felt  to  glide  under  the  hand  into  the  pelvis,  so 
that  the  upper  border  can  be  felt.  On  change  of  posi- 
tion or  pressure  from  below,  the  kidney  slips  back  into 
its  normal  position.  The  cause  of  movable  kidney  may- 
be entoroptosis  or  emaciation  in  a  person  who  has  once 
been  very  stout.  It  is  especially  liable  to  occur  in 
women  who  have  borne  children  and  with  overstretched 
abdominal  walls.  Anterior  curvature  of  the  spine, 
involving  the  lower  dorsal  and  lumbar  vertebra^,  fre- 
quently displaces  the  kidney  forward,  so  that  it  is  both 
seen  and  felt  in  the  anterior  portion  of  the  abdomen. 

Wandering  kidneys  have  a  wider  excursion,  and  may 
occupy  any  part  of  the  abdomen,  moving  from  place  to 
place  with  ease,  according  to  the  posture  of  the  patient 
and  the  direction  of  pressure.  The  kidney  shape  is 
retained,  which  enables  one  to  recognize  the  organ ;  the 
borders  are  rounded,  and  the  hilus  is  frequently  palpa- 
ble. On  firm  pressure  ])ain  of  a  sickening  character  is 
elicited,  frequently  radiating  down  toward  the  bladder. 

Enlar(}ements  of  TirE  Kidney. — Enlargements 
of  the  kidney  are  due  to  (1)  malignant  disease  (sarcoma 
and  carcinoma),  (2)  cystic  degeneration,  (3)  hydatid, 
(4)  hydro-  and  pyo-ne})lirosis,  and  (5)  perinephritic 
abscess. 

Konal  tumors  are  extremely  difficult  to  diagnose,  and 
are  frequently  confounded  with  those  of  other  organs. 
Tlieir  most  characteristic  featilre  is  their  relation  to 
the  surface.  When  they  reach  the  anterior  portion 
of  the  abdomen,  tlieir  most  prominent  part  is  at  the 
uin])ilicus  or  just  above  it.  They  occupy  the  space 
Ix'tween  the  crest  of  the  ilium  and  the  costal  margin. 
Posteriorly,  they  fill  the  entire  s])ace  l)etween  the  lower 
border  of  tlie  ribs  and  the  ])elvis,  causing  a  smootliing 
out  of  the  hollow  of  the  loin,  but  rarely  any  prominence- 
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Forcible  palpation  in  tliis  area  gives  a  uniform  resist- 
extending  to  the  spine.  Tbe  mobility  of  the 
tumors  is  but  slightly  influenced  by  respiration,  although 
when  they  are  large  and  in  contact  with  the  diaphragm, 
a  slight  respiratory  mobility  may  be  detected,  but  it  is 
never  as  marked  as  in  tumors  of  the  liver  and  spleen. 
The  statements  that  kidney  timiors  are  totally  uninflu- 
enced by  respiration  frequently  lead  .to  error  in 
diagnosis. 

The  size  of  the  tumors  varies  greatly,  and  also  that  of 
the  same  tumor  from  time  to  time.  Tumors  due  to 
sarcoma,  cystic  degeneration  and  perinephritic  i 
are  stable  in  size,  and  may  reach  ^eat  diir 
especially  sarcoma  in  young  subjects,  almost  filling  the 
entire  abdominal  cavity.  Tbey  rarely  cause  projec- 
tion of  the  lower  riba  or  iill  tlie  pelvis.  Those  due  to 
hydro-  and  pyo-nephrosis  are  more  variable  in  size, 
according  to  the  degree  of  distension. 

The  uniform  enlarj^menfa  preserve  tfl  a  marked 
degree  tlie  kidney  aliape.  Perinephritic  abscesses,  on 
the  other  hand,  may  be  somewhat  globular. 

The  consistency  of  the  tumor  varies,  Iwing  hard  and 
dense  in  nialiguant  disease  and  elastic  in  other  forms, 
varying  with  the  degree  of  tension. 

Fluctuation  can  rarely  be  detected.     The  relation  of 

enlargement  of  the  kidney  to  other  structures  is  some- 

1  what  characteristic.     The  large  intestine  usually  ovor- 

I  lies  the  tumor,  and  can  be  detected  by  palpation  and 

.  percussion.     (Fig.  74-)     The  small  intestine  may  also 

I  be  between  it  and  the  abdominal  wall.     In  exceptional 

i  the  tnnior  may  displace  the  colon  downward  and 

■  toward  the  median  line  on  the  right  side,  or  carry  the 

descending  ]"irtiun  nf  tlie  colon  toward  the  median  lino 

so  as  not  to  be  CHVcrfd  with  it.     This  relation  of  the 

[  large  and  small  iuti'sl.ines  to  the  tumor  overlying  it  dia- 

^ .tingiiishes  it  from  a]ilenic  tTimors  (Fig.  73),  whidi  are 

KRlwaye  parietal  and  never  liave  the  gut  between  them  and 

§the  abdominal  wall,  and,  on  tbe  other  hand,  liver  tumor, 
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which  is  usually  parietal,  "but  may  occasionally  have  the 
small  intestine  between  the  abdominal  wall  and  itself 
when  the  enlargement  is  in-egular  and  is  assoeiated  with 
ascites. 

iHREOiriAB  ENI.ARGEMENT8. — Irregular  enlargement 
of  the  kidney  by  malignant  disease  or  abscess  may  cauBO 
the  tumor  to  lose  its  reniform  shape,  making  it  abnor- 
mally prominent  in  one  direction ;  and  may  also  change 
the  normal  relation  to  the  intestine. 

Differential  Diaynosis. — Benal  tumors  are  differen- 
tiated from  splenic  timiors  by  tlie  rounded  contour  and 
the  absence  of  the  sharp,  well-defined  edge  and  notch ; 
also  hy  the  presence  of  intestine  over  tlie  tumor  ([>cr- 
cusaion).  The  renal  tumors  are  less  movable.  The 
renal  tumors,  if  tliey  passed  beneath  the  ribs,  leave  a 
palpable  sulcus,  due  to  their  rounded  border.  Splenic 
tumors  are  in  close  contact  with  the  anterior  surface. 
Posteriorly,  renal  tumors  occupy  the  entire  space 
between  the  free  border  of  ribs  and  ernst  of  ilium,  aud 
the  resistance  is  unifonu.  In  splenic  tumors  an  unoccu- 
pied area  can  be  detected  in  the  flank,  which  is  also 
resonant  on  percussion. 

Hepatic  tumors  are  also  parietal  at  the  costal  margin, 
and  the  free  edge  of  the  tumor,  witii  the  sharp,  well- 
defined  margin,  is  transverse  to  the  alidomen,  following 
the  nonnal  slant  of  the  liver.  AVhen  renal  tumors 
devtdop  upward,  so  as  to  be  in  contact  with  the  liver,  a 
sulcus  can  iisually  be  detected  between  tiie  rounded  edge 
of  the  tumor  and  the  sharp,  displaced  edge  of  the  liver. 

Ovarian  tumors  are  parietal,  and  are  surrounded  with 
intestines,  giving  resonance  on  percussion.  Tbey  grow 
upward  from  the  pelvis,  and  reach  the  surface  just 
below  the  umbilicus,  while  renal  tumors  generally 
develop  from  behind  forward,  and  first  reach  the 
abdominal  wall  at  or  a  little  above  the  umbilicus. 

The  massive  ovarian  tumors  generally  become  cen- 
trally situated,  while  renal  tumors  remain  unilateml. 
Ovarian  tumors  cause  displacement  of  tlie  uterus  up- 
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Intestines. — The  different  portions  of  the  intestine 
cannot  be  distinguished  from  each  other  by  palpation. 
Tlie  aniall  inteatine  normally  is  not  palpable.  It  is 
jmssible  to  feel  certain  portions  o£  the  large  intestine 
when  the  ahdoraina!  walls  are  thin  and  relaxed.  The 
sigmoid  flexure  of  the  colon  can  moBt  frequtmtly  be 
detected,  and  occasionally  the  head  of  the  ca'cum  and 
ascending  colon.  The  transverse  portion  cannot  be 
made  out.  The  appendix  is  only  at  times  palpable, 
although  the  statement  is  frequently  made  that  it  is  . 
possible  to  feel  it  both  by  surface  and  bimanual  palpa- 
tion, one  finger  being  in  the  rectum  or  vagina.  Dif- 
ferent portions  of  the  intestinal  canal  may  become 
palpable  when  distended  with  gas  or  the  walls  become 
thickened  through  muscular  contraction  or  inflammatory 
products  or  new  growths,  or  when  the  canal  becomes 
filled  with  semi-fluid  or  solid  contents.  In  aimple  disten- 
sion of  the  intestines,  with  relaxation  of  the  intestinal 
walls,  the  entire  abdomen  has  an  air-cushion  feel.  When 
the  distension  is  tlie  result  of  chronic  obstruction  in  any 
portion  of  the  tract,  the  hypertrophicd  intestine  may  be 
more  or  less  distinctly  felt  during  peristalsis. 

Localized  inflammatory  thickening  of  the  intestinal 
wall  may  occur  at  any  point  It  is  rarely  palpable  in 
the  small  intestine,  as  it  is  naually  associated  with  nar- 
rowing of  the  part  and  distension  of  the  intestine 
immediately  adjacent. 

Thickening  of  the  caecum,  appendix  and  ascending 

colon  causes  a  tumor  to  \ie  felt  in  the  right  iliac  region. 

The  appendix  may  be  detected  as  a  bard,  cord-like  mass, 

more  or  less  freely  movable  under  the  finger.     When 

acutely  inflamed  and  associated  with  peritoneal  involve- 

'   ment  and  rigidity  of  the  muscles,  the  appendix  cannot 

3  distinguished  as  such,  but  an  ill-defined  tumefaction 

I  or  a  distinct  tumor  occupies  the  apiwndicular  region, 

!■  with  a  marked  tendemesa  at  a  point  midway  between  the 
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anterior  superior  spine  and  the  umbilicus  (McBurney's 
point). 

Involvement  of  the  esecum,  with  extension  of  inflam- 
mation to  surrounding  parts  (typhlitis),  causes  a 
similar  tumor  to  be  felt.  Abscess  formation  (peri- 
typhlitic  abscess)  in  this  region,  due  to  inflammation  of 
either  appendix  or  caecum,  gives  a  less  resistant  tumor, 
with  a  sensation  of  deep-seated  fluctuation. 

Cancer  of  the  head  of  the  caecum  and  iliocax^al  valve, 
producing  stenosis,  causes  a  tumor  that  is  hard,  resistant, 
and,  unless  the  neoplasm  has  extended  to  surrounding 
structures,  nodular  and  movable. 

The  tumor  of  intussusception  in  this  region. is.  smooth, 
uniform,  and  not  tender  on  pressure.  It  is  also  asso- 
ciated with  distension  of  the  intestine,  and  may  not  be 
palpable.     Tympanites  is  marked. 

Faecal  impactions,  occurring  in  the  ascending  colon, 
give  an  oblong  tumor  with  a  rounded  contour,  which 
may  extend  from  the  middle  of  Poupart's  ligament  to 
the  under  surface  of  the  liver.  The  surface  may  bo 
smooth,  but  it  is  usually  more  or  less  irregular  or 
lumpy,  and  on  firm  pressure  an  indentation  may  be 
caused.  When  the  pressure  is  removed,  the  walls  sepa- 
rate slowly  from  the  mass,  giving  a  sensation  of  sticki- 
ness (adhesive  sympton).  When  the  fa'cal  mass  in 
hard,  these  symptoms  may  be  absent,  and  the  feel  may 
ch)S(»lv  simulate  that  of  a  cancerous  tumor. 

Next  to  the  appendicular  region,  the  most  frequent 
site  oi  tumors  is  the  left  iliac  region.  The  most  com- 
mon tumors  here  are  inflammatory  thickening  of  the 
intestine  secondary  to  diseases  causing  ulceration. 
Inflammatory  thickening  of  the  sigmoid  flexure  fre- 
quently causes  it  to  be  felt  as  a  hard,  well-defined,  rope- 
like  mass.  Fivcal  impaction  and  malignant  disease  in 
this  region  have  the  same  features  as  elsewhere. 

In  examining  the  intestinal  tract  by  palpation,  in 
adiliticni  to  tumors,  sensitive  and  painful  areas  must  lie 
noted.     The  different  portions  of  the  canal  vary  greatly 
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in  their  sensitiveness  to  palpation.  It  is  most  sensitive 
in  the  region  of  the  caecum,  and  epigastrium  midway 
between  the  ensiform  cartilage  and  umbilicus.  The 
entire  canal  may  become  sensitive  in  acute  intestinal 
irritation,  whether  inflammatory  or  not.  Local  inflam- 
mation of  the  intestine  causes  increase  in  sensitiveness, 
and  when  the  peritoneum  is  involved  there  is  localized 
pain,  with  increased  rigidity  of  the  overlying  muscles. 

Differential  Diagnosis, — In  addition  to  the  tumors 
already  noted,  the  ilac  regions  may  be  invaded  by  tumors 
from  the  pelvic  organs,  as  ovarian  tumors,  cysts,  espe- 
cially of  the  broad  ligaments,  pelvic  abscess,  extra- 
uterine pregnancy,  or  by  hernias  and  abscess  burrow- 
ing along  the  psoas  muscles.  These  are  differentiated 
usually  by  vaginal  examination. 

Pelvic  Organs. — Tumors  may  arise  from  the  uterus 
and  adnexa.  Tumors  of  the  uterus  may  be  due  to 
pregnancy,  fibro-myomata  or  fibroids.  In  pregnancy 
the  tumor  is  ovoid,  smooth,  freely  movable  laterally,  and 
in  proportion  as  it  extends  above  the  pelvic  brim  the 
diagnostic  signs  of  contractions  and  foetal  movements  are 
detected.  Distension  of  the  uterus  from  retained  men- 
strual flow  and  from  growths  may  give  the  contractile 
symptoms  of  pregnancy. 

Fibroid  tumors  of  the  uterus  may  simulate  pregnancy, 
as  far  as  size,  shape  and  mobility  are  concerned,  but 
they  lack  the  contractile  sign.  When  thoy  involve  on]y 
one  portion  of  the  uterine  wall  they  give  an  irregular 
tumor. 

Ovarian  tumors  are  usually  f(^lt  in  the  iliac  regions, 
and  as  they  increase  in  size  assume  more  the  medial 
position.  They  are  usually  cystic,  and  have  a  round, 
smooth,  elastic  feel.  Fluctuation  can  at  times  bo 
detected.  Examination  per  vaginam  shows  their  rela- 
tion to  the  broad  ligaments  and  ut<u*us.  They  are  differ- 
entiated from  ascites  and  renal  tumors  by  percussion. 

Parovarian  cvsts  have  many  f(»atures  of  ovarian  cvsts. 
As  they  are  usually  thin-walled,  fluctuation  is  a  marked 
symptom. 


( 
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Distended  bladder  may  give  a  tumor  occupying  the 
lower  portion  or  the  entire  abdominal  cavity.  Its  shape, 
smoothness  and  elasticity  cause  it  to  simulate  ovarian 
tumors,  ascites,  pregnancy  and  pancreatic  cysts.  The 
possibility  that  a  large  abdominal  tumor  occupying  the 
median  position  may  be  a  distended  bladder  should 
always  be  borne  in  mind,  and  the  viscus  should  bo 
examined  by  catheter  before  excluding  this  condition. 


CHAPTER    XVII. 


PERCUSSION. 


Bt  perciis-sioii  it  is  possiblo  to  outline  the  borders  of 
the  solid  organs  of  the  ahdoiiieu,  and  by  tlie  relative 
degree  of  dullneaa  or  flatness  to  determine  their  relation 
to  tlie  air-containing  (rciaonaiit)  organs  of  tlic  tlioraeie 
and  abdominal  cavities. 

When  two  aolid  organs  are  in  contact,  as  the  loft  lobe 
of  the  liver  and  heart,  it  is  impossible  to  define  their 
IwrderB  by  simple  percussion,  although  at  times  ausculta- 
tory percussion  aids  in  doing  this  by  showing  slight  dif- 
ferences in  the  percussion  note.  The  borders  of  the 
stomach,  largo  and  small  intestine,  can  be  determined 
only  approximately,  as  will  be  explained  later. 

For  percussion  the  posture  of  the  patient  is  tlie  same 
as  described  under  Palpation.  The  fingers  should 
always  be  used  both  as  hammer  and  plcximcter.  The 
strengtii  of  the  percussion  stroke  should  be  regulated 
according  to  the  nature  of  the  organ  percussed,  whether 
solid  or  hollow,  and  its  relation  to  the  surface  and  to 
organs  aud  tumors  giving  a  difi'eront  note.  The  per- 
cussion note  is  still  further  modified  by  the  nature  of 
the  parietes,  as  the  abdominal  cavity  is  inclosed  in  part 
by  the  bony  thorax  and  iu  part  by  the  abdominal  walls, 
varying  iu  thickness  and  tension.  As  there  is  marked 
normal  regional  variation,  it  is  necessary  to  be  thor- 
oughly familiar  with  the  percussion  sounds  present  in 
the  usual  anatomical  divisions  of  the  abdomen. 

Left  Hypochondrium. — -This  region  includes  that  por- 
tion of  Mn'  ab<loiiii;i;il  cavity  lying  beneath  tlie  ribs  on 
the  left  side  of  the  body.     The  vault  of  the  diaphragm 
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rises  as  high  as  the  level  of  the  fifth  rib.  The  upper 
portion  of  this  area  is  occupied  by  the  thoracic  viscera 
— heart  and  lungs,  and  by  the  abdominal  organs — 
left  lobe  of  the  liver,  stomach  and  spleen — and  the  per- 
cussion sound  varies  accordingly.  Over  that  portion 
where  the  heart  and  liver  are  parietal  the  note  is  flat. 
Just  below  the  area  of  flatness,  toward  the  edge  of  the 
costal  arch,  the  thin  left  lobe  of  the  liver  gives  a  super- 
ficial dullness  on  light  percussion,  while  on  forcible 
percussion  a  tympanitic  quality  can  be  obtained  from 
the  underlying  stomach.  To  the  left  of  the  area  of 
cardiac  and  liver  flatness  the  lung  is  parietal  from  the 
.  fiftli  to  the  lower  border  of  the  sixth  rib,  and  the  soimd 
is  tliat  of  pulmonary  resonance,  with  added  tympanitic 
quality  from  the  stomach.  The  proportion  of  the  two 
sounds  varies  with  the  force  of  the  percussion  and  the 
condition  of  the  stomach  and  lung,  pulmonary  resonance 
increasing  when  the  lung  is  overdistended,  as  in  full 
inspiraticm  or  em])hysematous  dilatation;  diminishing 
with  retraction  of  the  lung  from  any  cause,  and  becom- 
ing flat  when  the  complemental  space  of  the  pleura  is 
filled  by  effusion.  Distension  of  the  stomach  or  dis- 
])lacenient  upward  of  this  organ  by  increased  abdominal 
])ressure  caus(^s  a  relatively  higher  position  of  the  dia- 
])liragm  and  corres])onding  increase  in  stomach  reso- 
nance*. 

IIalf-^Ioon  Space  (Traube). — This  embraces  all 
that  ])()rti(>n  of  the  lower  thorax  below  a  concentric  line 
starting  from  the  cardio-he])atic  flatness  in  the  sixth 
interspace,  and  extending  downward  to  the  anterior 
axillary  line  or  mid-axillary  line,  which  correspuids 
a])])roxiiiiately  to  the  lower  lK)rder  of  the  lung.  In  this 
s])aee  the  stomach  is  ])arietal,  and  the  note  is  high 
])iteIi(Ml  and  tym])anitic,  with  a  peculiar  metallic,  ccIkv 
like  (juality  (stomach  tym])any). 

The  ])er(Mission  note  over  this  space  may  be  altered  by 
a  nund)er  of  c( editions.  (1)  The  upper  boundary  may 
be  invaded  by  ])ulmonary  resonance,  due  to  increase  in 
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size  of  the  lung,  with  depression  of  the  diaphragm. 
(2)  Tt  may  be  flat  from  depression  of  the  diaphragm  hy 
pleurisy  with  effusion.  (3)  The  normal  stomach 
tympany  may  be  replaced  by  flatness,  due  to  the  filling 
of  the  organ  with  food  or  liquid.  (4)  Enlargement 
anteriorly  of  the  left  lobe  of  the  liver  from  any  cause 
may  give  an  area  of  flatness  or  dulhiess.  (5)  Toward 
the  axillary  line  in  the  region  of  the  ninth  to  the  eleventli 
rib  enlargement  of  the  spleen  may  give  dulhiess  or 
flatness.  (0)  Distension  of  the  colon  may  give  change 
in  the  tympanitic  sound. 

The  Spi.knic  Area. — This  area  is  to  the  left  of  the 
half -moon  space,  and  limits  it  in  that  direction.  x\lthough 
the  spleen  is  contained  in  the  abdominal  cavity,  with  its 
long  axis  parallel  to  the  tenth  rib,  and  occupying  the 
space  between  the  ninth  and  the  tenth  ribs  from  the 
mid-axillary  line  in  front  to  within  l^/o  to  2  inches  of 
the  vertebral  column  behind,  under  normal  conditions 
but  a  small  portion  of  its  anterior  border  a])])roaches  the 
surface.  On  account  of  its  respiratory  and  passive 
mobility,  its  position  and  corres]K)nding  effect  on  the 
percussion  note  will  vary  according  to  the  ])Osture  of 
the  patient.  When  lying  on  the  back,  it  is  displaced 
posteriorly;  when  lying  on  the  right  side,  it  is  more 
anterior,  but  further  removed  from  the  surface.  In  the 
erect  posture  its  ]X)sition  is  more  nearlv  horizontal,  and 
slightly  lower.  It  is  im])ossible  to  accnirately  outline 
the  normal  sjdeen  by  |)ercussi()n,  surrounded  and  in  ])art 
overlapped  as  it  is  by  air-containing  structures.  The 
dullness  obtained  is  only  relative  to  \\\o  ])ulmonary 
resonance  above  and  stomach  tym])any  anteriorly,  intes- 
tinal tympany  below  and  flatness  of  lumbar  muscles  and 
kidney  posteriorly. 

To  determine  the  splenic  area  dullness.  th(^  ])ercussi()n 
blow  must  vary  acc()r<ling  to  the  nature  and  condition  of 
the  overlying  strnctnres.  ()v(»r  the  ]H)rtion  covchmI  by  tlu^ 
lung,  iK'ginning  beyond  the  normal  an^a,  the  p(»rcnssion 
is  first  made  toward  the  spleen  with  fairly  strong  blows 
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until  aliglit  deep-seated  relative  dullness  is  detecta 
From  this  jtoiiit  tlie  i>orcu8sion  ])roceetl8  witli  gradual^ 
diminialiing  force.  From  tlie  gastric  and  intefltiiial 
borders  only  liglit  percussion  is  used.  In  tJie  normal 
condition  of  the  hmg,  with  stomach  and  intestine  empty 
and  not  distended  with  gas,  a  small  area  of  splenic  dull- 
neSH  may  be  detected  in  the  mid-axillary  line  or  between 
it  and  tbe  poat-axillary  line  and  between  tlie  lower  edge 
of  the  ninth  and  upper  edge  of  the  eleventh  ribs.  Beyoi 
this  area  the  splenic  dullness  becomes  prngressivi 
masked  by  increased  pulmonary  resonance  as  percusaiq 
proceeds  toward  the  posterior  border. 

The  size  and  position  of  the  area  of  splenic  dullness 
varies  witJi  the  respiratory  movements,  being  larger  at 
the  end  of  expiration  and  smaller  or  disappearing  dur- 
ing inspiration.  On  account  of  tJie  relation  of  tlio 
spleen  to  surrounding  organs,  the  normal  area  of  splenic 
dullness  may  be  replaced  (a)  by  increased  resonance; 
(h)  increased  dulinesa  or  flatness.  Increased  resonance 
over  the  splenic  area  may  be  due  to  depression  of  the 
lower  border  of  the  left  lung,  dependent  upon  emphy- 
tiema  or  to  distension  of  the  stomadi  and  intestines,  large 
and  small,  with  gas  (tympanites).  Diffused  dullness 
in  the  splenic  area  may  be  caused  by  consolidation  of  the 
Inng  overlapping  the  spleen,  left  pleural  effusion  or 
pleural  thickening;  fluid  distending  the  stomach,  or  fill- 
ing of  the  transverse  portion  or  splenic  flexure  of  the 
colon  with  fieces;  also  by  general  ascites.  Ahsoluto 
increase  in  splenic  dullness  occurs  in  all  enlargements  of 
the  spleen,  and  when  that  organ  becomes  more  parietal. 
On  account  of  the  effect  of  surrounding  organs  upon 
splenic  dullness,  the  diagnosis  of  enlargement  of  the 
spWii  should  not  be  made  by  percussion  alone,  but  the 
ri'suits  should  be  corroborated  by  palpation. 

Bight  Hntochondrium. — In  the  right  hyjwichondriuni 
nil  of  thut  portion  of  the  alKloniinal  cavity  that  is 
covered  anteriorly  by  the  thorax  is  occupied  by  the  liver, 
the  upper  border  of  which  rises  as  high  in  the  i 
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line  as  the  fifth  rib,  corresponding  to  the  dome  o£  the 
diaphragm. 

Percussion  over  tlie  liver  gives  two  areas.  The  first 
corresponds  with  that  portion  which  is  separated  from 
the  thoracic  wall  by  the  lung — the  area  of  relative  dull- 
ness; and  the  second,  that  portion  where  the  liver  is 
parietal — the  area  of  liver  flatness. 


The  pueunio-liepatic  border  of  the  Vwv.r  corresponds 
to  a  line  that  separates  the  relative  hejwitic  dullness 
from  hepatic  flatness.  The  position  of  this  border  and 
the  area  of  hepatic  flatness  will  vary  according  to  tlie 
condition  of  the  right  lung,  the  Imrder  l)eing  lower  and 
the  area  of  lie|>atic  flatness  smaller  with  fnll  inspiration 
and  in  emphysema,  and  the  border  Ixjing  elevated  with 
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increase  in  the  area  of  flatness  in  expiration  and  diminu- 
tion of  the  size  of  the  hmg.  The  relative  liver  dullness 
cannot  be  detected  over  the  entire  upper  portion  of  the 
liver,  as  the  pulmonary  tissue  is  too  thick  for  the  liver 
to  be  reached  by  the  percussion  vibration.     (Fig.  72.) 

The  point  at  which  the  influence  of  the  underlying 
liver  upon  pulmonary  percussion  will  be  detected  will 
dei)end  markedly  upon  the  force  of  the  percussion  blow, 
which  will  also  influence  the  determination  of  the 
pneumo-hepatic  border.  Proceeding  from  above  down- 
ward, the  percussion  blows  should  be  progressively 
lighter  as  the  lower  border  of  the  lung  is  approached, 
where  only  the  lightest  stroke  should  be  employed. 

The  pneumo-hepatic  border  should  be  determined  by 
percussion  from  the  area  of  relative  dullness  to  absolute 
flatness,  and  also  beginning  over  the  flat  area  by  ]>er- 
cussing  toward  the  area  of  relative  dullness  until  faint 
resonance  is  detected.  Normally  the  pneumo-hepatic 
border  extends  from  the  base  of  the  ensiform  cartilage 
in  the  median  line  to  the  upper  border  of  the  sixth  rib 
in  the  mammary  line,  and  to  the  eighth  rib  of  the  mid- 
axillary  line.  Well-marked  liver  dullness  extends  one 
or  more  interspaces  higher,  gradually  shading  oft'  into 
pure  pulmonary  resonance. 

The  area  of  absolute  flatness  on  the  anterior  portion 
of  the  chest  extends  from  the  pneumono-hepatic  border 
to  the  free  border  of  the  ribs.  Over  the  lower  portion 
the  thinness  of  the  liver  ix^rmits  j^ercussion  vibration  to 
reach  the  underlying  air-containing  organs,  and  gives 
a  slight  tympanitic  quality  to  the  note. 

(\)Ni)iTioxs  Modifying  the  Area  of  Flatness 
Over  the  Liver. — The  area  of  liver  flatness  may  Ik? 
enlarged  upward  by:  1.  Changes  in  the  thoracic  organs 
due  to  (a)  consolidation  of  that  ])ortion  of  the  lung  over- 
lying the  liver,  (h)  detraction  of  the  lung,  causing 
greater  |H)rtion  of  tlie  liver  to  become  parietal,  (c) 
Kfl'iisioii  into  the  right  ])leural  cavity  or  thickening  of 
the  pleura.     2.  displacement  of  the  liver  upward  from 
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any  cause.  In  this  condition  the  lower  edge  of  the  liver 
is  also  raised  ahove  the  normal  limit.  3.  Absolute  en- 
largement of  the  liver,  whicli  may  be  uniform  or  irreg- 
ular, corresponding  to  the  conditions  noted  under  Pal- 
pation. In  these  conditions  the  enlargement  of  the  liver 
upward  ia  not  so  groat  as  downward,  except  when 
BGcondary  changes  produce  increase  in  tlie  intra-abdomi- 
nal pressure  and  displacement  upward  of  the  liver  and  ' 
diaphragm. 

In  irregular  enlargements  or  tumors,  the  outline 
corresponds  to  the  location  of  the  tumors. 

Extension  of  the  area  of  flatness  downward  may  be 
due  to  displacement  from  thoracic  disease,  causing 
descent  of  the  diaphragm  and  liver.  In  this  condition 
the  liver  may  be  forced  down  below  the  free  edge  of  tho 
ribs,  and  the  area  of  abaolute  dullness  is  only  relatively 
increased,  the  pneumono-liepatic  border  being  also  i 
depressed.  Absolute  enlargement  of  the  liver,  uniform 
or  irregular,  causes  the  area  of  flatness  to  extend  aeoord- 
ing  to  the  change  occurring  in  the  liver. 

Solid  tumors  or  fluid  extending  to  the  liver  cause  the 
flatness  to  extend  beyond  the  normal  liver  area. 

Decrease  in  the  area  of  hepatic  flatness  may  be  1 
apparent  or  absolute.  It  is  seemingly  diminished 
whenever  the  area  of  normal  flatness  is  encroached  upon 
by  distension  of  the  lung  above  or  by  the  stomach  or 
intestine  below.  The  greatest  diminution  in  the  size  of 
the  liver  occurs  in  cirrhosis  and  in  acute  yellow  atrophy. 

The  Tme  Abdomen. — ^Percussion  of  all  the  anterior 
[wrtion  tif  the  abdomen  not  inclosed  by  the  thorax  givea 
a  tympanitic  note,  due  to  the  underlying  air-containing 
organs.  In  the  epigastrium  the  stomach  is  overlapped 
by  the  left  lobe  of  the  liver,  which  is  too  thin  to  prevent 
the  percussion  vibration  rencJiing  the  stomach.  On 
light  percussion,  slight  dullness  due  to  the  liver  may  1>9 
detected. 

The  ])ercuasion  note  obtained  over  the  stomach,  large 
and  small  intestines,  is  tympanitio  in  quality,  and  varies 
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slightly  in  pitcli  over  tlie  different  segments,  according  to 
the  amount  of  air  contained  and  the  tension  of  the  walls ; 
but  it  is  difficult  to  determine  accurately  the  outline  of 
the  stomach  and  large  and  small  intestines,  on  account 
of  their  varying  size  and  degree  of  distension. 

To  determine  the  lower  border  of  the  stomach,  it  is 
examined  when  filled  with  fluid  or  artificially  distended 
with  air.  When  the  patient  is  in  the  recumbent  posture, 
the  fluid  gravitates  to  the  most  dependent  portion;  the 
note  obtained  over  the  viscus  on  percussion  is  tympa- 
nitic, and  its  lower  limit  is  separated  from  the  adjacent 
large  intestine  by  a  difference  in  pitch.  The  patient 
then  assuming  the  upright  position,  the  fluid — tho 
amount  of  which  may  be  increased  by  drinking  water — 
causes  the  lower  segment,  which  was  previously  tym- 
panitic, to  become  flat  on  percussion. 

Distension  of  the  stomach  by  forcing  air  through  a 
stomach  tube,  or  by  the  production  of  carbon  dioxide  by 
having  the  patient  drink  separately  a  solution  of  tartaric 
acid  (3ss)  and  one  of  bicarbonate  of  soda  (Sss),  causes 
the  note  to  become  markedly  tympanitic  and  ringing. 
When  it  is  not  safe  to  cause  forcible  distension  of  the 
stomach,  the  large  intestine  may  be  distended  by  forcing 
gas  from  a  Davidson  syringe  into  the  rectum,  and  so 
causing  a  difference  in  the  pitch  of  the  distended  colon 
from  that  of  the  more  relaxed  stomach. 

Conditions  Modifying  Abdominal,  Resonance. 
Thickened  Abdominal  Walls. — Increased  thickness 
of  the  abdominal  walls,  especially  when  due  to  fat,  and 
also  accumulations  of  fat  in  the  omentum  (omental 
li])oma),  cause  a  slight  diminution  of  resonance  over  the 
entire  abdomen,  which,  however,  is  not  sufficient  to 
obliterate  the  tympanitic  resonance  of  the  stomach  and 
intestines,  but  which  masks  the  normal  outline  of  the 
solid  organs  and  renders  the  det<?cti<m  of  tumors  difficult, 
es|>eeially  when  they  are  small  and  not  entirely  parietal. 

FLriD  IN  THE  Abdominal  Cavity,  Ascites. — A 
small  amount  of  fluid  does  not  modify  the  percussion 
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note  over  the  aMomen,  as  the  fluid  gravitates  to  the  moat 
dependent  portion,  according  to  the  postiire.  When 
sufficient  in  amount  to  rise  above  the  symphysis  in  the 
erect  position  and  above  the  heavy  muscles  of  the  flank 
in  tlie  recumbent  posture,  it  gives  a  flat  note  where  it  is 
parietal,  and,  as  the  intestines  are  floated  on  the  surface 
of  the  liquid,  a  tympanitic  note  is  found  above  its  level, 
which  is  always  horizontal. 

As  the  fluid  moves  freely  in  the  abdominal  cavity,  the 
line  of  flatness  and  the  area  of  tympany  change  with 
alteration  of  posture.  As  the  fluid  gives  a  flat  note,  like 
that  of  solid  organs,  it  is  always  necessary  to  change  the 
position  of  the  patient  in  determining  whether  or  not 
the  extension  of  dullness  beyond  the  normal  limits  is  due 
to  effusion  into  tlie  abdominal  cavity  or  to  absolute 
increase  in  size  of  the  solid  organs. 

When  the  abdominal  cavity  is  extensively  distended 
with  fluid,  or  when  the  fluid  is  encapsulated,  free  move- 
ment may  not  oceur.  Although  usually  tho  intestines 
float  above  the  fluid,  adhesions  or  short  mesentery  may 
bind  them  down  so  as  to  prevent  this. 

The  relation  of  the  area  of  tympanitic  resonance  to 
that  of  flatness  is  important  in  differential  diagnosis  of 
flatness  due  to  ascites  from  abdominal  tumors.  In 
ascites,  with  the  patient  in  the  recumbent  posture,  the 
area  of  tympantic  resonance  occupies  the  centre  of  the 
abdomen  around  the  umbilicus,  changing  position  with 
that  of  the  patient,  and  always  resuming  the  uppermost 
I  position;  while  in  solid  tiunors  which  are  parietal  the 
I  dullness  ocoupies  the  most  prominent  portion  of  the 
abdomen,  and  is  surrounded  by  tympanitic  resonance, 
which  does  not  change  witli  altered  [Histure. 

Abixjmihal  Tumors, — Abdominal  tumors  cause 
diminution  in  resonance  according  as  they  are  parietal. 

Tumors  of  tiie  stomach  and  intestine  are  rarely  large 
enou^  to  give  well-marked  flatness,  although  when 
associated  with  thickened  peritoneum  there  may  be  a 
slight  diminution  of  r 
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Fsecal  accumulationa  in  the  large  intestine  may  be* 
detected  by  percuaaion,  as  they  are  usually  parietal. 
They  may  easily  be  detected  when  they  occupy  the 


ojrciiiii,  tlio  aapoiidiiig  enUm  or  (lie  sigmoid  flexure. 
Wlien  situated  in  tlie  liejwitic  or  splenic  flexures,  tliey 
increase  the  areas  of  dullness  of  liver  or  spleen. 
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Enlargements  of  the  liver  and  spleen,  when  they 
extend  beyond  the  ribs  into  the  abdominal  cavity,  give 
well-marked  areas  of  flatness,  sharply  defined  by  the 
surrounding  intestines.  The  enlarged  organs  are  parietal, 
but  it  is  only  in  exceptional  conditions  that  a  portion  of 
the  intestine  intervenes  between  it  and  the  abdominal 
wall.  Tumors  springing  from  the  under  surface  of  the 
liver,  as  hydatids,  or  irregular  enlargements,  as  cancer, 
may  have  intestine  in  front. 

Posteriorly  the  liver  dullness  does  not  extend  to  the 
spine,  but  well-marked  splenic  dullness  may  extend  to 
the  spine  in  the  upper  portion,  while  lower  down  there 
is  an  area  of  resonance  between  the  tumor  anteriorly 
and  the  edge  of  the  lumbar  muscles  posteriorly.  (Fig. 
73.) 

Tumors  of  the  kidney  are  not  parietal  throughout, 
and  the  area  of  flatness  is  usually  divided  by  the  colon 
in  front  of  it.  Posteriorly  the  flatness  extends  to  the 
spine  throughout.      (Fig.  74.) 

In  tumors  of  the  pelvic  organs  the  dullness  extends 
upward  from  the  pubic  arch,  and  is  surrounded  by 
intestinal  resonance  in  the  flank  and  above.  Dullness 
over  the  tumors  may  be  diminished  by  distension  of  the 
intestine  with  gas  (meteorism)  or  by  air  in  the  peri- 
toneal cavity  (perforative  peritonitis). 

When  dullness  in  the  flank  is  present,  not  extending 
also  to  the  central  zone  of  the  abdomen,  with  resonance 
between  the  dullness  and  the  central  portion  of  the 
abdomen  and  the  pelvic  brim,  the  tumor  is  not  of  pelvic 
origin,  but  is  from  the  deeper  tissues  (pancreas,  retro- 
peritoneal glands,  etc.). 


CHAPTER    XVIII. 


AUSCULTATION. 


Auscultation  of  the  abdominal  organs  gives  very 
little  aid  in  differential  diagnosis,  and  is  limited  to  (a) 
splashing  sounds  made  in  hollow  organs  containing  both 
air  and  fluid ;  (b)  gurgling,  churning  or  cooing  sounds, 
due  to  passage  of  fluid  through  the  intestinal  canal; 
(c)  friction  sounds,  produced  by  the  roughened  peri- 
toneum over  solid  or  hollow  organs  which  move  witli 
respiration ;  (d)  vascular  or  ha^mic  sounds. 

(a)  Splashing  sounds  (succussion)  may  be  heard  over 
the  stomach  and  large  intestines  when  they  are  agitated 
with  short,  sharp  blows  with  the  tips  of  the  fingers. 

In  the  stomach  this  occurs  when  the  viscus  contains 
both  air  and  fluid  and  is  to  a  certain  degree  relaxed.  It 
was  formerly  considered  diagnostic  of  gastroectasis,  but 
can  occur  without  any  pathological  condition  of  the 
stomach  being  present.  Its  chief  value  as  a  sign  of 
enlarged  stomach  is  in  finding  it  persistently  below  the 
normal  limit  of  the  stomach. 

Over  the  caecum,  on  account  of  the  liquid  diaracter  of 
its  contents,  succussion  sounds  may  also  be  produced. 
When  found  beyond  the  head  of  the  ca3cimi,  especially  in 
the  transverse  portion  of  the  colon,  it  indicates  an  abnor- 
mally liquid  state  of  the  faecal  mass  in  these  locations. 
In  the  small  intestine  succussion  cannot  be  induced. 

(h)  Gurgling  or  churning  sounds  are  heard  over  the 
stomach  and  intestines,  due  to  the  passage  of  liquidg 
from  the  narrowed  portions  into  the  wider  areas  beyond. 
Over  the  cardia,  normally,  a  hissing  murmur  is  heard 
soon  after  swallowing  liquids.     In  obstruction  at  the 
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cardia  from  any  cause,  the  normal  deglutition  sound 
may  be  replaced  by  a  gurgling  or  rushing  sound  occur- 
ring at  a  relatively  later  period,  and  due  to  the  forcing 
of  the  contents  of  the  oesophagus  through  the  obstruction. 

Over  the  small  and  large  intestines,  normally,  cooing, 
gurgling  sounds  are  heard.  When  the  intestines  are 
distended  with  gas  and  the  peristaltic  activity  is 
increased,  this  may  become  loud  enough  to  be  heard  at 
some  distance  from  the  patient. 

In  tympanites  with  lessened  peristalsis,  as  occurs  in 
paralysis  of  the  intestines,  and  in  peritonitis,  absence  of 
this  normal  sound  in  proportion  to  the  distension  is  of 
diagnostic  importance. 

Over  the  ileo-ca^cal  valve,  gurgling  can  frequently  be 
heard  on  firm  pressure.  This  has  been  frequently  cited 
as  one  of  the  symptoms  of  typhoid  fever,  but  it  is  not 
pathognomonic  of  this  disease,  as  it  occurs  whenever  the 
contents  of  the  small  intestine  are  more  liquid  than 
normal  and  when  there  is  slight  distension  of  the  ileum 
with  gas. 

(c)  Friction  soimds  are  heard  whenever  the  peritoneal 
coats  are  covered  with  inflammatory  exudate  and  there 
is  free  movement  between  the  surfaces.  This  is  most 
marked  in  perihepatitis  and  perisplenitis,  ])rovided  the 
normal  respiratory  mobility  of  the  liver  and  spleen  is 
not  interfered  with.  It  is  rarely  heard  over  hollow 
organs,  although  in  acute  localized  inflammation  of  the 
stomach  it  may  be  present.  The  quality  of  the  sound 
will  vary  according  to  the  character  of  the  exudation. 
In  fibrinous  exudation  it  occurs  as  fine,  crackling  rales. 
When  adhesions  are  present,  creaking,  crumpling  fric- 
tion sounds  may  be  heard. 

(d)  Vascular  or  haemic  murmurs  may  be  heard  over 
different  portions  of  the  abdomen.  Solid  tumors  and 
growths  pressing  on  the  aorta  or  large  blood-vessels  may 
cause  suflScient  narrowing  to  induce  a  murmur,  which 
is  conveyed  by  the  tumor  to  the  surface,  and  is  heard  as 
a  bruit,  synchronous  with  the  first  sound  of  the  heart, 
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or  it  may  be  a  little  delayed.  Aneurlsmal  dilatation  of 
the  aorta  or  abdominal  vessels  may  cause  a  similar  mur- 
mur to  be  heard.  Tliey  are  differentiated  from  pressure 
murnuirs  by  the  presence  of  expansile  pulsations. 

Over  the  liver  a  systolic  murmur  may  be  heard,  due 
to  the  conveyance  of  tricuspid  regurgitant  murmur.. 

In  tumors  of  the  uterus,  arterial  sounds  may  be 
present.  In  pregnancy,  in  addition  to  the  uterine 
souffle,  there  is  heard  the  foetal  heart  beat.  Ila^mic 
sounds,  simulating  the  uterine  souffle,  may  also  be  heard 
in  extra-uterine  pregnancy  and  in  vascular  tumors  of 
the  uterus,  but  the  foetal  heart  sound  is  not  heard.. 


PAET  V. 


EXAMINATION  WITH  X  EAY. 


For  making  X-ray  examination  of  the  body,  it  is 
necessary  to  have  apparatus  of  great  power,  and  also 
means  for  adjusting  the  quality  of  the  ray  emitted  by 
the  tube,  which  may  be  acx'omplished  either  by  inserting 
a  series  of  spark  caps  in  the  circuit. connecting  the  tube 
or  by  adjusting  the  vacuum  of  the  tube.  There  are  on 
the  market  a  number  of  tubes  provided  with  vacuum 
regulating  devices,  all  of  which  depend  for  their  action 
upon  the  liberation  of  a  little  gas  from  some  salt  which 
is  contained  in  a  small  chamber  connected  with  the  tube. 

The  exciting  apparatus  maybe  either  a  static  machine, 
an  ordinary  induction  coil,  or  a  coil  of  high  frequency 
type.  If  an  induction  coil  is  used,  it  should  be  capable 
of  delivering  heavy  sparks,  10  or  15  inches  long,  and 
should  be  provided  with  means  for  giving  very  rapid 
interruptions  of  the  primary  circuit.  The  turbine  mer- 
cury interrupters  and  the  liquid  or  electrolytic  interrup- 
tions are  available  for  this  purpose.  The  induction 
coil  has  the  advantage  that  it  occupies  a  comparatively 
small  s])ace,  and  its  action  is  not  affected  by  the  weather. 
If  the  static  machine  is  used,  it  should  be  of  a  rather 
large  size,  having,  for  example,  10  to  IG  revolving  plates 
of  about  80  inches  diameter.  The  static  machine  gives 
a  very  sti^ady  excitation  of  the  Crookc^s  tul)c,  and  is 
therefore  very  satisfactory  for  fluorosc()])ic  examina- 
tions. It  is,  however,  more  or  less  susceptible  to 
changes  in  weather  conditions. 
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Oil  account  of  tlic  constant  movements  of  respiration, 
the  fluoroscope  examination  of  the  thoracic  viscera  is 
perha])s  more  satisfactory  than  the  radiograph.  Much 
vahiable  information  may  be  obtained  by  observing  tlio 
movements  of  the  parts,  as,  for  example,  tlie  excursions 
of  the  dia])hragm,  the  pulsations  of  the  heart  or  of 
aneurism,  the  change  of  level  of  fluid  in  the  pleural 
cavity,  due  to  change  of  position  of  the  subject,  etc. 
Tlie  facility  with  which  these  examinations  can  be  made 
and  the  accuracy  of  their  findings  will  vary  with  dif- 
ferent subjects.  Obviously,  a  small,  thin  subject  will 
give  a  more  satisfactory  fluoroscopic  picture  tlian  a  large, 
muscuhxr  one.  At  first  it  may  seem  that  by  increasing 
the  intensity  and  penetrating  power  of  the  rays  we  could 
examine  a  large  sul)ject  as  well  as  a  small  one,  but  this 
is  not  the  case.  It  is  easy  enough  to  produce  X  rays 
of  sufficient  intensity  to  ])enetrate  any  human  body,  but 
in  order  to  make  a  satisfactory  fluoroscopic  examination 
or  radiograj)h  it  is  necessary  that  these  rays  be  inter- 
ce])ted  to  varying  extents  by  the  different  structures 
under  examination,  so  that  they  will  cast  shadows  of 
discriminable  density.  A  thick  layer  of  muscular  or 
adi]xise  tissue,  although  it  may  transmit  the  ray,  to  a 
c(M'tain  extent  confuses  the  shadow  of  substances  of  less 
(^a])acity  whicli  lie  beneath  it;  hence  it  is  impossible  to 
dift'erentiatc^  the  tissues  under  examination  by  increas- 
ing the  ])ower  of  the  X  rays. 

.Fhiorosco])ic  examinations  shcmld  be  made  in  a  dark- 
ened room.  It  will  be  found  that  it  takes  the  average 
(\ve  from  five  to  fifteen  minutes  to  adjust  itself  so  as  to 
us(»  tli(^  fluoroscope  to  the  Ix^st  advantage.  All  clothing 
should  1)(»  rcMiioved  from  the  patient,  and  the  examina- 
tions can  1)0  conveniently  made  with  the  patient  in  a  sit- 
ting ])ositi()n,  with  the  arms  resting  over  the  head,  so  as 
to  draw  the  sca])ulte  away  from  the  median  line.  It  isi 
well  to  have  two  iluorosc(;pes — a  large  one,  which  will 
show  the  entire  region,  and  a  small  one,  with  which 
small  |)arts  may  b(»  examined  and  the  light  from  a  large 
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area  exeludcHl.  Sometimes  it  will  Ih>  ei>uvenient  to 
examine  the  i>atieiit  in  a  reeuml^ent  jx^sition.  In  this 
ease  it  is  well  to  place  the  subjei»t  on  a  stretcher,  placing 
the  tnbe  underneath  anil  the  fluorosiH>ix)  alxn-e.  The 
canvas  of  the  stretcher  offers  very  little  ohstrnction  to 
the  X  ray,  A  protective  screen  of  thin  aluminum  is 
sometimes  interix)sed  between  the  X-ray  tul)e  and  the 
subject  under  examination,  to  prevent  any  burning  by 
the  ravs.  This  screen  offers  very  little  obstruction  to 
tlie  X  rav,  and  therefore  interferes  verv  little  with  the 
examination. 

For  the  reasons  jx^inted  out  alxwe,  the  radiograph  of 
the  thorax  will  usually  not  be  so  satisfactory  as  the 
fluoroscopic  examination,  though  it  may  be  valuable  as  a 
permanent  record.  The  apparatus  required  for  making 
the  radiographs  Avill  be  practically  the  same  as  those 
described  for  fluoroscopic  examinations,  with  the  addi- 
tion of  necessary  plates,  etc. 

Observation  by  means  of  the  X  ray  of  the  thorax  and 
abdomen  presents  many  ]X)ints  of  interest  to  the 
clinician.  A  thorough  know^ledge  of  the  nonnal  ai>ix>ar- 
ance  of  the  different  parts  of  the  body  under  the  X  ray 
is  absolutely  necessary  for  the  projxjr  use  of  the  fluoro- 
scope,  and  for  correct  interpretation  of  the  skiagra))hs 
as  a  means  of  diagnosis,  otherwise  false  interprc^ta- 
tion  will  be  made.  The  use  of  the  X  ray  in  medicine 
should  be  accompanied  by  the  use  of  other  methods  of 
diagnosis,  and  should  never  be  relied  upon  alone. 

For  the  beginner,  the  subject  to  Ik^  examined  should 
be  carefully  selected.  A  young  jK^'son,  ])referably  an 
adult  male  about  twenty  years  old,  and  not  too  fleshy,  is 
the  best.  It  should  be  constantly  borne  in  mind  that 
each  subject  will  present  a  picture  that  has  certain 
individual  jxiculiarities,  according  to  the  thickn(\ss  of 
the  soft  parts,  the  bony  structures  and  autero-])osterior 
diameter  of  the  chest.  The  fluoroseoix^  has  many  advan- 
tages over  the  skiagrayJi  for  a  beginner,  as  the  outlines 
are  more  distinct,  and  it  is  iH)Ssiblc,  by  varying  tho 
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intensity  of  the  light,  to  obtain  a  better  view  of  the 
thoracic  and  abdominal  organs  and  to  determine  their 
outlines. 

The  Normal  Picture. — ^As  in  other  methods  of  diagno- 
sis, the  examination  should  be  systematically  conducted. 
At  first  a  general  inspection  of  the  thorax  from  above 
downward  is  made.  The  picture  upon  the  screen  shows 
in  the  median  line  corresponding  to  the  sternum,  spinal 
column  and  mediastinal  spaces,  a  dark  shadow  at  the 
level  of  the  third  rib,  which  widens  out  into  a  more  or 
less  spherical  figure,  corresponding  to  the  ventricles,  and 
resting  on  the  dome  of  the  diaphragm,  which  appears  as 
a  dark  line.  On  either  side  of  this  central  shadow  ap- 
pears a  light  field,  corresponding  to  the  pulmonary  tis- 
sue, which  should  present  a  thin,  foggy,  uniform  shadow, 
varying  during  the  phases  of  the  respiratory  act,  being 
lighter  on  full  inspiration  and  darker  at  the  end  of 
expiration,  according  to  the  rarefaction  of  the  lung. 
Traversing  the  light  area  of  pulmonary  tissue,  the  ribs 
are  noted,  their  prominence  varying  with  the  intensity 
of  the  light  used.  Beyond  the  thorax,  the  bony 
structures  and  soft  parts  are  readily  distinguishable. 
(Plates  III  and  IV.) 

In  addition  to  the  outline  of  the  organs  above  men- 
tioned, the  extent  of  their  motion  should  also  be  noted. 
Ventricular  contraction*  is  well  defined,  also  slight  pul- 
sation of  the  aorta  can  be  seen.  The  line  of  the  dia- 
]>hrag'm  varies  with  the  respiratory  act,  descending  with 
inspiration,  when  the  complemental  spaces  of  the  pleura 
become  distinguishable  as  a  transparent  area.  The 
movements  of  the  diaphragm  should  be  uniform,  both 
sides  acting  simultaneously  and  to  the  same  extent. 
With  the  descent  of  the  diaphragm  and  rarefaction  of 
the  lung,  the  cardiac  position  changes  and  the  outline 
becomes  more  distinct. 

The  Effect  of  Changes  in  the  Lung  on  the  Fluoroscopic 
Picture. — These   may   cause  the   shadows   to   be   more 

tense  and  darker  when  the  density  of  the  lung  is 
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changed  by  increase  in  the  normal  structure  or  by  fill- 
ing of  the  alveolar  spaces ;  or  the  opposite  when  rarefac- 
tion of  the  lung  occurs  from  increased  size  of  the 
alveolar  spaces,  or  when  there  is  destruction  of  tissue 
with  cavity  formation.  They  may  also  cause  change  in 
the  movements  of  the  diaphragm  and  in  the  position  of 
the  heart  and  mediastinal  structures. 

CoNDiTiOiS's  Causing  Dark  Areas. — Tuberculosis.  It 
should  be  borne  in  mind  that  the  right  apex  is  not  so 
markedly  transparent  as  the  left.  This  corresponds  to 
the  normal  variation  noted  under  palpation,  percussion 
and  auscultation.  The  amount  of  darkening  will  corre- 
spond to  the  degree  of  change.     (Plates  V  and  VI.) 

As  in  other  methods  of  examination,  the  fluoroscopic 
picture  of  the  two  sides  is  comparative,  and  should 
always  be  judged  on  this  basis.  When  the  tubercular 
area  is  central  and  surrounded  by  emphysematous  lung, 
the  shadow  of  the  affected  portion  is  more  pronounced. 

In  the  incipient  cases  a  slight  denseness  in  the  shadow 
will  be  observed  in  one  apex  when  carefully  considered 
in  comparison  with  clearness  of  the  normal  shadow,  and 
with  the  apex  on  the  other  side.  As  the  pathological 
process  extends  until  consolidation  or  cavity  results,  the 
shadow  will  progressively  become  deeper  and  larger 
until  the  change  on  the  two  sides  is  very  marked.  The 
fibroid  changes  are  evident  by  the  absence  of  the  normal 
foggy  shadow  and  by  a  more  dense  shadow  over  the  areas 
involved.  (Plate  VII.)  This  condition  is  often 
noticeable  in  the  lower  portion  of  the  chest,  secondary  to 
the  diaphragmatic  involvement.  Retraction  and  thick- 
ening of  the  pleura  give  a  darker  shadow,  and  marked 
loss  of  motion  over  the  affected  area.      (Plate  VMI.) 

Pneumonic  consolidation.  In  ]()l)ular  pneumonia 
the  dark  areas  correspond  to  the  site  of  the  lesion,  and 
have  the  same  general  appearance  as  those  of  tnl>er(Milar 
infiltration.  Croupous  puouinouia  gives  a  wcOl-defiued 
shadow,  corresponding  to  the  degree  of  consolidation 
and  the  division  of  the  lobes.     Iladioseopy  aids  greatly 
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m  differentiating  pneumonia  from  primary  or  compli- 
cating effnsion,  showing  the  relation  of  the  lung  to  the 
diaphragm.  In  pneumonia,  on  full  inspiration,  the 
descent  of  the  diaphragm  shows  a  light  line  between  the 
lung  and  the  moving  shadow  of  the  diaphragm.  When 
effusion  occurs,  primary  or  secondary,  this  line  is  not 
seen.  Pleural  effusions  cause  a  uniform  dark  shadow. 
The  character  of  the  fluid  does  not  influence  this  shadow. 
In  addition  to  the  shadow  caused  by  the  fluid,  it  is 
possible  to  determine  the  line  that  the  fluid  assumes  in 
the  chest  and  the  amount  of  displacement  of  the  thoracic 
viscera. 

Calcareous  deposits  in  the  lung  or  fibroid  thickening 
also  cause  slight  shadows.  The  bronchi  may  give  an 
ill-defined  shadow  on  either  side  of  the  median  dark 
space,  and  must  always  be  considered.  Enlargements 
of  the  glands  cause  shadows  to  appear. 

Conditions  Causing  Lighter  Shadows. — The  lung 
transmits  light  more  readily  in  emphysema,  and 
there  is  less  change  of  shadow  during  respiration. 
The  movements  of  the  diaphragm  are  not  as  great; 
the  heart  a])j>ears  unusually  clear,  and  also  assumes  the 
ty])i(»al  position.  In  pneumo-  and  hydro-pneumothorax 
the  shadow  is  less  marked  over  that  portion  of  the  pleura 
which  contain  air  (Plate  IX),  while  when  fluid  is  pres- 
ent a  dark  shadow  is  seen  below  its  level.  The  upper 
level  assumes  a  horizontal  line,  in  contradistinction  to 
the  curved  line  seen  in  sim])le  effusion.  In  hydro- 
pnenmotliorax  the  splashing  of  the  fluid  is  plainly  seen 
on  shaking  th(^  patient,  and  also  the  change  of  level  on 
his  changing  position.  The  ])ulmonary  shadow  is  pres- 
ent above  the  level  of  the  fluid,  and  is  slightly  deeper  in 
density,  owing  to  the  cxmipression.  In  pneumothorax 
the  lack  of  moti(m  of  the  diai)hragm  during  inspiration 
is  the  most  striking  feature.  The  displacement  of  the 
heart  and  the  relatively  denser  shadow  of  the  opix>site 

«tic.  Cavity  formation  also  gives  a  well- 
fc.    When  the  walls  of  the  eavitv  con- 
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tain  calcareous  deposit,  or  the  cavity  is  surrounded  by 
consolidated  lung,  a  shadow  may  replace  the  light  area. 

Examination  of  the  Circulatory  System. — For  satisfac- 
tory examination  of  the  borders  of  the  heart,  the  lung 
and  pleura  must  be  clear.  Normally  a  dark  shadow  is 
caused  by  the  ventricles,  while  the  right  auricle  causes 
a  faint  shadow  to  be  seen  just  to  the  right,  and  on  the 
left  a  fainter  shadow  is  caused  by  the  left  auricle.  The 
rarefaction  of  the  lung  causes  these  shadows  produced 
by  the  auricles  to  become  clearer,  so  that  they  are  more 
pronounced  at  the  end  of  full  inspiration  than  in  expira- 
tion, and  also  in  emphysematous  dilatation  than  in  nor- 
mal hmg.  Dilatation  of  the  cavities  or  distension  by 
blood  causes  a  correspondingly  darker  shadow.  As  has 
been  mentioned,  the  intensity  of  the  shadows  will  vary 
according  to  the  amount  of  light  used.  The  pulsations 
of  the  heart  and  aorta  may  be  seen,  especially  during 
inspiration. 

The  exact  cardiac  outline  can  be  mapped  out  on  the 
chest  by  means  of  an  indelible  pencil;  the  lower  end 
encircled  in  the  metal  cylinder.  After  carefully  outlin- 
ing the  heart  and  locating  the  apex,  the  tracing  can  be 
made  direct  from  the  chest  wall.  The  tracing  should 
include  the  nipple  and  one  or  two  bony  parts  of  the 
chest.  This  chart  can  be  filed  and  retained  as  a  perma- 
nent record.     (See  Fig.  66.) 

Cardiac  Diseases. — The  fluoroscope,  in  selected  cardiac 
cases,  will  materially  assist  in  determining  the  cardiac 
area,  shape  and  relation  to  the  surrounding  viscera.  In 
the  following  diseases  important  points  will  be  enumer- 
ated in  detail : 

Pericarditis  with  Effusion. — The  fluid  in  peri- 
carditis changes  the  shape  of  the  cardiac  shadow,  giving 
the  broad  base  below;  the  pulsating  apox  is  less 
visible.  A  point  of  great  value  in  this  condition  can 
be  noted  on  deep  inspiration  ;  as  the  diaphragm  descends 
the  pericardium  can  be  seen  to  pull  away  from  the 
cardiac  mass,  and  is  distinguished  by  the  slight  change 
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in  density  between  the  pericardial  fluid  and  the  cardiac 
wall. 

Adhesive  Pericarditis. — The  displacements  due  to 
retraction  are  visible,  and  also  those  which  occur  when 
the  pericardium  is  displaced  by  fibroid  changes  in  the 
lung. 

Hypertrophy  and  Dilatation. — Changes  in  size 
and  in  the  shape  of  the  cardiac  shadow  can  be,  by  means 
of  the  scheme  outlined  above,  readily  observed  and 
recorded  accurately  for  future  observation.     (Plate  X.) 

Mitral  Stenosis. — The  change  in  the  shape  of  the 
heart  in  this  condition  is  very  noticeable.  The  axis  of 
the  shadow  is  changed ;  the  apex  is  carried  upward  and 
to  the  left,  and  the  long  diameter  is  almost  parallel  with 
the  diaphragm. 

Aneurism. — The  localization  of  aneurism  at  the 
base  of  the  heart,  or  involving  the  arch  of  the  aorta,  is 
probably  one  of  the  most  important  results  of  fluoro- 
scopic work.  The  bulging  of  the  vascular  wall  can  be 
noted  accurately,  and  its  relation  to  the  base  of  the  heart 
or  great  vessels  plainly  demonstrated.  (Plates  XI  and 
Xll.) 

The  Radiograph  in  Cardiac  Diseases. — The  radiograph 
in  cardiac  diseases  has  been  of  much  less  assistance  than 
the  fliioroscope,  yet,  where  available,  it  places  in  our 
liaiids  an  absolute  picture  of  the  conditions  under  con- 
sideration. In  many  subjects  a  radiograph  can  be 
obtained  which  will  determine  the  outline  and  position 
of  the  lioart,  location  and  size  of  the  aneurisms  of  dif- 
foroiit  p)rtions  of  the  aorta. 


INDEX. 


Abdomen,  auscultation  of,  422 
decrease  in  size  of,  381 
enlargements  of,  377 
causes  of,  377 

local,  379 
epigastric  region,  379 
hypogastric  region,  380 
lateral  region,  upper  left,  380 
right,  380 
lower  left,  381 
right,  380 
umbilical  region,  379 
inspection  of  parities,  376 
movements  of,  376 
respiratory,  376 
visceral,  377 
percussion  of,  411 
regional  anatomy  of,  33 
superficial  limits  of,  18 
true  limits  of,  18 

percussion  of,  416 
tumors  of,  percussion  over,  420 
Abdominal  walls,  palpation  of, 
383 
tension  of,  383 
tumors  of,  383 
Abscess  of  liver,  396 

of  spleen,  402 
Actinomycosis,  206 
condition  of  lung  in,  206 
physical  sijrns  of,  206 
stages  of,  206 
Adherent  pericardium,  353 
cardiac  sounds  in,  361 
differential  diagnosis  of,  363 
friction  sounds  in,  361 
retractioa  of  chest  wall  in, 
355 
Adventitious  sounds,  112 


JEgophony,  137 
in   pericarditis  with   effusion, 
360 
Alar  chest,  41 
Amphoric  breathing,  112 

resonance,  137 
Anaemia,  arterial  pulsations  in, 
230 
pernicious,  liver  in,  395 
venous  pulsation  in,  231 
Anaemic  murmurs,  277 

in  pulmonic  area,  340 
Aneurism  of  aorta,  365 

apex  beat  in,  367,  369,  370 
bruit  in,  371 

bulging  of  chest  wall  in,  367 
cardiac  sounds  in,  371 
diastolic  murmur  in,  371 
differential  diagnosis  of,  372 
differentiated     from     aortic 
stenosis,  326 
from  asthma,  191 
Drummond's  sign  in,  371 
dysphagia  in,  369 
fluoroscopic  examination  of, 

432 
forms  of,  365 
palpation,  240 
physical  signs  of,  367 
pressure  signs  in,  366 
pulsating  tumor  in,  367 
pulse  in,  369 
Sanson's  sign  in,  371 
superficial  veins  in,  367 
thrill  in,  368 
tracheal  tugging  in,  369 
traction  of  pupil  in,  367 
of  thoracic  aorta,  229 
Aneurismal    murmurs    differen- 
tiated from  pulmonary  obstruc- 
tion, 341 
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Angle  of  Ludovici,  19 
Aorta,  aneurism  of,  365 

apex  beat  in,  367,  369,  370 
bruit  in,  371 

bulging  of  cbeet  wall  in,  367 
cardiac  sounds  in,  371 
diastolic  murmur  in,  371 
differential  diagnosis  of,  372 
differentiated  from  asthma, 

191 
Drummond's  sign  in,  371 
dysphagia  in,  369 
physical  signs  of,  367 
pressure  signs  in,  366 
pulse  in,  369 
Sanson's  sign  in,  371 
superficial  veins  in,  367 
thrill  in,  368 
tracheal  tugging  in,  369 
traction  of  pupil  in,  367 
arch  of,  30 
percussion  of,  265 
thoracic,  aneurism  of,  229 
Aortic  diastolic  murmurs,  291 
interspace,  19 

pulmonic,  19 
regurgitation,    arterial    pulsa- 
tions in,  230 
capillary  pulse  in,  230 
causes  of,  328 
differentiated    from     mitral 

stenosis,  319 
effects  of,  328 

location  of  apex  beat  in,  330 
murmurs  in,  333 
physical  signs  of,  330 
pulsation  of  blood-vessels  in, 

331. 
pulse  in,  332 

water  hammer,  332 
sound,  accentuation  of,  273 
stenosis,  320 
area  of   cardiac  flatness  in, 

324 
causes  of,  320 
diagnosis      of     pathological 

condition  in,  325 
differential  diagnosis  of,  3*26 
differentiated  from  tricuspid 

regurgitation,  348 
effects  of,  321 
location  of  apex  beat  in,  322 


Aortic  stenosis,  murmur  of,  324 
physical  signs  of,  322 
pulse  in,  323 
thrill  in,  323 
systolic  murmurs,  289 

differentiated    from     pul- 
monary obstruction,  341 
valve,  31 
Apex  beat,  cause  of,  222 

conditions  modifying  charac- 
ter of,  224 
extent  of,  224 
location  of.  224 
influence       of       abdominal 
changes  on,  229 
bony  thorax  on,  224 
in  children,  224 
in  old  age,  224 
changes   in  heart  on,  227 
in  lung  on,  226 
in  mediastinum  on,  229 
in  pericardium  on,  227 
of  soft  parts  on,  224 
of  diseases  of  pleura  on,  225 
location  of,  222 

in  aneurism  of  aorta,  367 

369,  370 
in  aortic  regurgitation,  330 
in  aortic  stenosis,  322 
in     mitral    regurgitation, 

305 
in  mitral  stenosis,  314 
in  myocarditis,  350 
in  pericarditis     with      ef- 
fusion, 354 
in      pneumo-pericardiDm, 

364 
in  tricuspid  regurgitation, 
346 
palpation  of,  234 

influence  of  bony   thorax 
on,  235 
of  cardiac  changes   on, 

237 
of  changes  in  lung  tissue 
on,  236 
in  perioardiam,  237 
in  pleura  on,  236 
of  posture  on,  234 
of  soft  parts  on,  235 
in  pulmonary  regurgitation, 
342 
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Appendicitis,  407 
Appendix,  palpation  of,  407 
Arterial  murmurs,  297 
pulsations,  230 
in  anaemia,  230 
in  aortic  regur^in^tation,  230 
in  chlorosis,  230 
conditions  causing,  230 
cardiac,  230 
vascular,  230 
in  Grave's  disease,  230 
in  rigid  blood-vessels,  230 
Arterio-capillary    fibrosis.      See 
Arterio-sclerosis. 

Arterio-sclerosis,  374 

cardiac  changes  of,  374 

cardiac  sounds  in,  374 

murmurs  in,  374 

physical  signs  of,  374 

stages  of,  374 

superficial  blood-vessels  in,  374 
Artery,  pulmonary,  30 

Ascites,  385,  418 
abdomen  in,  386 
causes  of,  386 

differential  diagnosis  of,  387 
fluctuation  in,  386 

Asthma,  41,  186 

causes  of,  186 

condition    of    lungs   between 
attacks,  187 

condition     of     lungs    during 
attacks,  186 

differential  diagnosis  of,  189 

physical  signs  of,  187 
Atelactasis,  163 
Ausculatory  percussion,  94 
Auscultation  of  abdomen,  422 
sounds  heard  in,  422 

of  abdominal  organs,  422 

of  the  circulatory  system,  266 

of  cough,  137 

of  the  heart,  266 

of  lung,  96 

methods  of,  96,  266 
technicjue  of,  97 

of  thorax,  96 

use  of  stethoscope  in,  266 

of  uterus,  424 

Axillary  region,  20 


Barrel-shaped  chest,  40 
Bell  sound,  138 
tympany,  138 
Bladder,  distended,  410 
Blood-vessels,    impulse    due     to 
changes  in,  229 
palpation  of,  240 
pulsation  of,  in  aortic  regurgi- 
tation, 331 
rigid,  arterial  pulsations  in,  230 
superficial,  in  arterio-sclerosis, 
374 
Brain,  diseases  of,  irregular  pulse 

due  to,  252 
Breath    sounds,    alteration     in 
duration  of,  109 
in  quality  and  pitch  of,  111 
in  rhythm  in,  109 
amphoric,   characteristic  of, 

133 
blowing,  112 

causes  of  prolonged  expira- 
tory, 109 
cavernous,  characteristic  of, 

133 
changes  in  intensity  of,  108 
character  of,  99 
conditions    modifying    con- 
duction of,  by  columns  of 
air,  123 
conduction  of,  by  air,  99 

by  tissue,  100 
difference  between    inspira- 
tory and  expiratory,  105 
dry  rales  in,  127 
effects  of  changes  in  bronchi- 
oles and  alveoli  on,  102 
of  consolidation  on,  131 
of   plugging  of    bronchus 
on,  128 
exaggerated    or     compensa- 
tory, 123 
high-pitched,  112 
infiuence  of  bronchi  on,  126 
of  changes  in  pleura  on,  139 
of  increase  in  size  of  air 

spaces  on,  132 
of  increase  of  tissue  in  the 
walls    of    bronchi    and 
alveoli  on,  130 
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Breath      sounds,     inflneDce     of 
larynx  on,  124 
of  movement  of  tidal  air 

on,  123 
of  tension  on«  129 
of  thoracic  walls  on,  140 
intensity  of,  99 
laryn>;eal,  98 

modification  of,  in  different 
divisions  of  bronchi,  100 
through  tissue  conduction, 
101 
moist  r^Ies  in,  128 
normal,  elements  of,  104 

physiology  of,  97 
regional  variations  of,  106 
tracheal  112 
tubular,  112 
types  of,  107 
Broadbent^s  sign,  227 
Bronchi,  influence  of,  on  breath 
sound,  126 
position  of,  22 
Bronchial   breathing  in   pericar- 
ditis, with  effusion,  360 
pure,  112 
Bronchiectasis,  153 
causes  of,  153 

differential  diagnosis  of,  155 
differentiated  from  fetid  bron- 
chorrbcea,  157 
from  gangrene,  157 
from  general  bronchitis,  157 
from       localized      empyema 
opening  into  a  bronchus, 
158 
from     pulmonary  abscesses, 

157 
from  pulmonary  tuberculosis, 
156 
phyHical  signs  of,  153 
Bronchitis,  141 
acute,  141 
differential  diagnosis  of,  147 
ditTerentiated      from     acute 
diffuse  pulmonary  tuber- 
culosis, 148 
from   broncho-pneumonia, 

148 
from  chronic  (vdema,  149 
physical  signs  of,  142 
chronic,  149 


Bronchitis,   chronic,   differential 
diagnosis  of,  152 
physical  signs  of ,  151 
varieties  of,  150 
classification  of,  141 
of  the  larger  tabes,  141 
of  the  middle  sized  tabes,  142 
of  the  smaller  tnbes,  142 
of  the  smallest  tubes,  142 
Bronchophony,  135 
Broncho-pneamonia,  161 

differentiated     from     acute 

bronchitis,  148 
phthisis.      See     pulmonary 
tuberculosis,  acute 
Broncho-vesicular  breathing.  111 
Bronchus,  left,  branches  of,  23 
plugging  of,   effect  on  breath 

sounds,  128 
right,  branches  of,  23 
Bruit  in  aneurism  of  aorta,  371 


Cancer  of  intestines,  406 
of  liver,  396 
of  pancreas,  390 
Capillary  pulse  in  aortic  regurgi- 
tation, 230 
Cardia,  34 
Cardiac  dilatation,  348 

differentiated  from  adheient 

pericardium,  363 
irregular  pulse  due  to,  252 
dropsy.    See  Cardiac  CEdema 
dullness,  areas  of,  influence  of 
bony  thorax  on,  262 
-  of  cardiac  changes  on, 

264 
of    changes  in   pericar- 
dium on,  263 
of  lung  on,  262 
of  pleura  on,  262 
soft  parts  on,  261 
normal,   conditions  modi- 
fying, 260 
outline  of,  257 
in     mitral    regurgitation, 
307 
in  consolidation  of  lung,  263 
in  dilatation  of  heart,  264 
of  left  ventricle,  264 
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Cardiac  dullness  in  emphysema, 
262 
in  hypertrophy  of  heart,  264 
in  hypertrophy  of  ventricle, 

264 
in  pericarditis,  263 
in  pericarditis  with  effusion, 

356 
in  retraction  of  left  lung,  263 
superficial  and  deep  areas  of, 

32 
in  thickening  of  pleura,  263 
dyspnoea,  characteristics  of,  232 
differentiated   from  asthma, 
189 
from  emphysema,  186 
types  of,  232 
flatness,     area    of,     in    aortic 
stenosis,  324 
influence  of  bony   thorax 
on,  262 
areas  of,  influence  of  cardiac 
changes  on,  264 
of  lung  on,  262 
of    changes    in   pericar- 
dium on,  263 
of  pleura  on,  262 
of  soft  parts  on,  261 
in     mitral    regurgitation, 

307 
normal    conditions   modi- 
fying, 260 
outline  of,  258 

method  of  determining, 
258 
in  consolidation  of  lung,  263 
in  dilatation  of  heart,  264 

of  left  ventricle,  264 
in  emphysema,  262 
in  hypertrophy  of  heart,  264 

of  left  ventricle,  264 
in  pericarditis,  263 

with  effusion,  356 
in  retraction  of  left  lung,  263 
in  thickening;  of  pleura,  263 
hypertrophy,  348 
differentiated  from  adherent 
pericardium,  363 
impulse  in  myocarditis,  350 
murmurs,  276 

(edema,     differentiated     from 
renal,  232 


Cardiac  sounds  in  aneurism    of 
aorta,  371 
in  arterio-sclerosis,  374 

changes  in   rhythm   of, 
275 
in  embryocardia,  275 
in     cantor     or     gallop 
rhythm,  275 
in  reduplication  of 
sounds,  276 
intensity  of,  changes  in,  271 
diminution  of,  274 
first  sound,  274 
second  sound,  275 
increase  of,  272 
first  sound,  273 
second  sound,  273 
modifications  of,  271 
in  myocarditis,  351 
normal,    characteristics    of, 

267 
in  pericarditis  with  effusion, 

360 
in  pneumo-pericardium,  364 
weakness,  irregularity  of  pulse 
in,  249 
Cardio-pulmonary  sounds,  300 
Cardio-respiratory  murmurs,  dif- 
ferentiated from  mitral  regur- 
gitation, 312 
Cartilage,  ensiform,  19 

xiphoid,  19 
Catarrh,  pulmonary,  161 
Catarrhal    pneumonia,    dissemi- 
nated, 161 
Cavernous  breathing,  112 

resonance,  137 
Chest,  alar,  41 
barrel-shaped,  40 
bilateral  enlargement  of,  41 
emphysematous,  40 
normal,  description  of,  38 
physiological         departures 
from,  39 
paralytic,  41 
pathological,  40 
local  bulgings  of,  49 
depressions  or  retractions 
of,  50 
phthisical,  41 
pigeon  breasted,  44 
pterygoid,  41 


palpation  of,  333 

percDSsioD  of,  356 

.i.'rlli«l  aneurism  of  Eiorta, 


Clieat,  rachitic  types  of,  43 

Quilateral  diniinutioD  in  size 
of,  48 
enlargements  of,  causes  of. 


Cii 
365 

CirrhiiBis  of  Iudk,  1~4 

Co^-wheel  brpathing,  109 

Coin  resocance.  138 

CongeatioQ  of  luug,  138 

Conauiiiption.      Sec   I'almonarj 
Tuberculosis 

Corrigan's  pulse,  333 

Cough,  anacaltation  of,  137 

Ccepitritiona,  116 
dry,  130 
moist,  131 

Cyaoosis  in  obstruction  of  pul- 
monary artery,  339 

Cylindrical    


Cysts  of  pancreas,  391 


Dbprbssiuns,    local,    of    chest. 

cansesof,  50 
Diaphragm,  IT 
Diastolic   murmurs,   rhythm   of, 


Dilatation,  cardiac,  318 

physical  sigua  of,  349 
Drummond'BBign  ' 

aorta,  311 
Dry  perioartiitia,  *"i3 
HjDBiiiio  niuTiuura,  278 
Dysphagia 


Ellis,  curved  line  of,  313 
Emphysema,  178 
cardiac  dullness  in,  363 
flatness  in,  263 
condition  of  lung  in,  179 
jiiffereiitial  (iia;eQosi9of,  135 
difTerentiateil  from  cardiac  dys- 
pncea,  186 
frtmi   bydro-pneuiiio  thorax, 
186 

from  pnen mo- thorax,  185 

effects  of,  179 

physitol  signs  of,  160 

pulmonary,  41 

types  of,  178 

varieties  of,  178 
EmpbysemaUinB  ciiest,  40 
Eodooardial  ninrmnrs!   SeeMnr- 

mara.  Cardiac 
ICndocaiditis.  acute.dijferentiated 

from  pericftrditiB.  IJHI 
Eaaiform  cartilafit,  19 
Epignstrie  fossa,  19 
l^^iooardial  murninrs,  297 


Fmcal  impaction,  408 
FibrinoDS  pericarditis,  353 
Fibroid  phthisis,  174 
Flint      murmur,     difi'erentiated 

from  mitral  stenosis,  330 
Florid  phthisis.     .See  Pulmouary 

Tubereulosia,  -Acute 
Fluoroscopic  examinations,   435, 
See  aluo  X  ray 
of  adhesive  perioardltis,  ■i:)'2 
of  aneurism,  432 
of  circulatory  system,  431 
of   hypertrophy   and   dilata- 
of  thelieart,  433 


nitrnl  s( 


.,  43-i 


of  perioarditis  with  effusion, 
431 
picture.conditioDBcatiBiDgdark 

[ireaaiii  J-'y 
riled  of  calciircoiis  depooita 
on,  430 
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Fluoroscopic  picture  of   normal 
thorax,  428 

pleural  effusion  in,  430 
Fremitus  friction,  67 
splashing  or  succussion,  68 
vocal,  causes  of,  60.    See  also 

Vocal  Fremitus 
Friction,  fremitus,  67 

in  pericarditis,  356 
sounds,  120 

creaking,  121 

dry,  120 

grating  121 

grazing,  121 

leathery,  121 

moist,  121 

in  pericarditis,  359 

pleuro-pericardial,  300 

rasping,  121 

rubbing,  121 
Functional  murmurs,  278 
Fundus,  34 
Fusiform  aneurism  of  aorta,  365 


Gall  bladder,  enlargements  of, 
398 
causes  of,  398         • 
characteristics  of,  398 
palpation  of,  398 
tumors  of,  398 
differential    diagnosis    of, 
399 
Galloping      consumption.       See 
Pulmonary  Tuberculosis,  Acute 
Gaseous  pulse,  253 
Gerhardt's  change  of    sound   in 

percussion,  H6 
Grave's  disease,    arterial    pulsa- 
tions in,  230 
Gurgles,  119 


H 


ILkmic  murmurs.  See  Aniemic 
Murmurs,  differentiated  from 
aortic  stenosis,  327 

Half-moon  space,  412 

Harrison  furrow,  44 

Harsh  breathing.  111 


Heart,  apex  of,  29 
auricles  of,  30 
auscultation  of,  266 
cavities  of,  29 

dilatation     of,     differentiated 
from    pericarditis    with    ef- 
fusion, 362 
diseases  of,  diagnosis  of,  301 
effect  of  pleurisy  on,  210 
hypertrophy  of,   differentiated 
from    pericarditis    with    ef- 
fusion, 362 
influence   of    changes    in,    on 
apex  beat,  227 
on  percussion  sound,  90 
palpation  of,   233 
percussion  of,  256 
reginal  anatomy  of,  29 
surface  markings  of,  30 
Hemorrhagic  infarction  differen- 
tiated    from     lobar     pneu- 
monia, 173 
pericarditis,  353 
Hinted    or  indistinct  bronchial 

breathing,  111 
Hodgkin's  disease,  liver  in,  395 

spleen  in,  402 
Hydatid  cysts  of  liver,  397 

of  pleura,  217 
Hydro-pneumo-thorax,  219 
differentiated  from  emphysema, 

185 
physical  signs  of,  219 
Hydro-thorax,  41,  218 
physical  signs  of,  218 
Hypertrophic  cirrhosis,  liver  in, 

395 
Hypertrophy  cardiac,  348 
physical  signs  of,  349 
Hypochondrium,  left,  percussion 
of,  411 
right,  percussion  of,  414 
Hysterical    breathing,    differen- 
tiated from  asthma,  191 


I 


Indeterminate  breathing,  111 
Infarction  of  spleen,  402 
Infraclavicular  fossai,  19 
Infrascapula  region,  20 
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inspection  of  abdominal  organs, 
375 
technique  of,  375 
of  the  circulatory  system,  221 
of  the  heart,  221 

technique  of,  221 
of  lungs,  37 
of  thorax,  37 
technique  of,  37 
Interlobular  emphysema,  178 
Interrupted  breathing,  109 
Interstitial  emphysema,  178 
Intestines,  cancer  of,  408 
intussusception  of,  408 
palpation  of,  407 
tumors  of,  407 

percussion  over,  420 
Intussusception  of  intestines,  408 


Jerky  breathing,  109 

K 

Kidneys,  enlargements  of,  404 

movable,  403 

palpation  of,  403 

regional  anatomy  of,  35 

tumors  of,  404 
differential  diagnosis  of,  406 
differentiated  by  percussion 
from  those  of  spleen,  420 
percussion  over,  4*20 

wandering,  404 


Laryngeal  breath  sounds,  98 

stenosis,    differentiated     from 
asthma,  190 
Larynx,  influence  of,  on  breath 

sounds,  124 
Leukaemia,  liver  in,  395 

spleen  in,  402 
Litten's  phenomenon,  55 
Liver,  abscess  of,  396 

cancer  of,  396 

congestion  of,  394 

degeneration  of,  395 

displacement  of,  393 
causes  of,  393 

enlargements    of,    difiterential 
diagnosis  of,  397 


Liver,  enlargements  of,  irregular, 
394 
percussion  over,  420 
uniform,  394 
fatty,  395 

flatness  of,  conditions  modify- 
ing, 416 
in  Hodgkin's  disease,  395 
hydatid  cysts  of,  397 
in  hypertrophic  cirrhosis,  395 
influence    of,    on    percussion 

sound,  90 
in  leukaemia,  395 
obstructive  disease  of,  397 
palpation  of,  392 

facts  to  be  noted  on,  393 
percussion  of,  415 
in  pernicious  ana'uiia,  375 
pulsation     of,     in      tricuspid 

regurgitation,  3-47 
regional  anatomy  of,  33 
syphilis  of,  396 
tumors  of,  394 
Lobular  pneumonia,  161 
Ludovici,  angle  of,  19 
Lung,  acute  congestion  of,  158 
causes  of,  158 
physical  signs  of,  159 
anatomy  of,  24 
auscultation  of,  96 
borders  of,  25 
cirrhosis  of,  174 
collapse  of,  differentiated  from 

lobar  pneumonia,  174 
consolidation  of,  cardiac  dull- 
ness in,  263 
flatness  in,  263 
effect  of  pleurisy  on,  210 
Assures  of,  26 
influence    of   changes  in,    on 

apex  beat,  226 
inspection  of,  37 
lobes  of,  24 

malignant  disease  of.  208 
physical  signs  of,  208 
palpation  of,  58 
possive  congestion  of,  159 
causes  of,  159 
physical  signs  of,  160 
percussion  of,  69 
outlines  of,  92 
syphilis  of,  207 
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M 

MoBuRNEY's  poiut,  408 
Malaria,  spleen  in,  402 
Mediastinal  tumors,difEerentiated 

from  aneurism  of  aorta,  373 
Mediastinnm,        influence       of 

changes  in  on  apex  beat,  229 
Meninges,   disease    of,   irregular 

pulse  due  to,  252 
Metallic  tinkle,  120,  220 
Mitral  obstruction,  differentiated 
from  tricuspid    obstruction, 
344 
orifice,  regurgitation  at,  302 
presystolic  murmurs,  284 
regurgitation,  accentuation  of 
pulmonic  second  sound  in, 
308 
area  of  cardiac  dullness  in, 
307 
flatness  in,  307 
diagnosis      of      pathological 

condition  in,  309 
differential  diagnosis  of,  311 
differentiated     from    mitral 
stenosis,  319 
from   tricuspid    regurgita- 
tion, 348 
effects  of,  303 

irregularity  of  pulse  in,  249 
location  of  apex  beat  in,  305 
murmur  of,  307 
physical  signs  of,  305 

pulse  in,  306 

stages  of,  303 

thrill  in,  306 
stenosis,  312 

causes  of,  312 

differential  diagnosis  of,  319 

efl'ectsof,  313 

fluoroscopic  examination  of, 
432 

irregular  pulse  due  to,  252 

location  of  apex  beat  in,  314 

murmur  of,  316 

physical  signs  of,  314 

pulse  in,  316 

thrill  in  315 
systolic  murmurs,  285 
valve,  31 
Movable  kidneys,  403 


Mucous  clicks,  120 
Murmurs,  aortic  diastolic,  291 
causes  of,  292 
in  aortic  regurgitation,  333 
Murmur  of  aortic  stenosis,  324 
systolic,  289 
causes  of,  289 
arterial,  297 

causes  of,  297 
in  arterio-sclerosis,  374 
cardiac,  276 

area  of  diffusion  of,  282,  284 
causes  of,  276 
characteristics  of,  278 
classification  of,  277 

inorganic  or  non- valvular, 

277 
organic  or  valvular,  277 
conduction  of  vibrations  to 
surface,  283-285,  289,  291, 
294 
intensity  of,  279 
changes  in,  279 
point  of  maximum  intensity 

of,  282,  284 
quality  of,  278 
rhythm  of,  280 
time  of,  method  of  determin- 
ing, 281 
diastolic,  in  aneurism  of  aorta, 

371 
diasystolic,  rhythm  of,  280 
exocardial,  297 
mitral  presystolic,  284 

causes  of,  285 
of  mitral  regurgitation,  307 
stenosis,  316 
systolic,  285 
causes  of,  288 
in  myocarditis,  351 
in   obstruction   of    pulmonary 

artery,  339 
presystolic,  rhythm  of,  280 
of    pulmonary    regurgitation, 

342 
in  pulmonic  area,  340 
diastolic,  297 

causes  of,  297 
systolic,  296 
causes  of,  296 
systolic,  297 
rhythm  of,  280 


Morinar,    in    tricuBpid    obstnic- 
tioD,  344 
preBystolio,  293 
oanseBof,  293 
regurgitation,  347 
Sj'Btolic.  294 
cjliiHes  of,  285 
veooDS,  S»S 
eaneea  of,  298 
Myocarditis,  acute,  349 
fontiB  of,  340 
phyBicnl  signa  of,  349 
cfarouic,  3.)0 

apex  beat  in,  350 
cardiac  impulse  in,  350 

Bunndit  in,  3.)1 
ibmiB  of.  350 
murmur  in,  351 
physiiitl  signs  of,  350 
irregular  pulse  due  to,  252 
Myocardium,  disease  of,  348 

N 


Obstrt;(:tivb    disease   of    liver, 

3'J7 
oedema,  of  luugs.      .See   Pulmo- 
nary Uvedema. 
pnlnionary,  cbronic,   diSereu- 
tiated  from  acnte  broncliitie, 


of        nbdomiual 
organs,  3S2 
nieCliod  of,  382 
of  aorta.  240 
of  appenilix  407 
of  blood-vessels,  240 
of  tile  circulatory  system,  233 


n  of  heart.  233 


fori 


68 


I,  67 


of  kidneys,  403 


of  omentum,  387 

for  pain,  6S 

of  pancreas,  390 

of  pi'lvi<;  oryun^.  +00 

flf  pei-ilonpum,  -IH-t 

n-spiratory  iii.j\oiiieiils  in.  59 

of  rlioDchi  and  palpablit  rllle^t, 

07 
of    splashing 

fremitus,  68 
of  £ple..n,  400 
of  slomaeh,  388 
Ifcliiiique  of,  58,  233 
o-f  thorax,  58 
value  of,  58.  233 
vibratory  plienomenn  in 
Pancreas,  fftUffr  of.  300 

differential     diagnosi 
391 


ej-sts  of,  391 


392 


of. 


palpation  of,  390 
tumors  of,  390 
Paralytic  chest,  41 
Patent  ductus  anteriosus  differ- 
entiated from  aortic 
stenosis,  327 
from    pulmonary     ob- 
struction, 311 
Ppctorii"Tii.r,  136 
Pillvie  organs,  palpation  of,  409 
lurnura  of,  409 

I'ercussion  of  abdomen,  41 1 

of  abdorainni  orgnna.  411 
niiRCulutory,  04 
of  the  circulating  sy^itcm,  256 
fluid  in  abdominal  cavity  in, 

41S 
of  the  heart,  256 
of  left  hypochondrium,  41 1 
of  liver.  415 
of  luntr.  60 
methods  of,  T2,  256 
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Percussion,  methods  of,   imme- 
diate or  direct,  72 
mediate  or  indirect,  72 
technique  of,  73 
outlines  of  lung,  92 
over  abdominal  tumors,  420 
over  enlargements  of  liver,  420 

of  spleen,  420 
over  faecal  accumulations,  420 
over  tumors  of  intestines,  420 
of  kidney,  420 
of  pelvic  organs,  420 
of  stomach,  420 
of  the  prsecordia,  256 

areas  of,  256 
in  pneumo-pericardium,  364 
of  right  hypochondrium,  414 
sound,  conditions  modifying, 
78 
cracked-pot  sound  in,  87 
duration  of,  71 
elements  of,  69 
Friedrich's  respiratory 

change  of  sound,  87 
Gerhardt's  change  of  sound 

in,  86 
individual      and      regional 

variations  of,  90 
influence  of  the  bony  thorax 
on,  80 
of  change  in  air  spaces 
on,  85 

in   amount   of   pulmo- 
nary tissue  on,  84 
of  tension  on,  83 
of  heart  on,  90 
of  liver  on,  90 
of  the  pieura  on,  81 
of     pulmonary     consolida- 
tion on,  87 
lis^iue  on,  82 
of  the  soft  parts  on,  78 
intensity  of,  69 
modified  by  site  of  consoli- 
dation, 89 
j)itch  of,  70 
(juality  of,  69 
Wintrich's  change  of  sound 

in,  86 
of  splenic  area,  413 
stethoscopic,  94 
of  stomach,  417 


Percussion  of  thorax,  69 
of  true  abdomen,  417 

Pericardial  friction  sound  dif- 
ferentiated from  mi- 
tral regurgitation, 
312 
from  mitral  stenosis, 
320 

Pericarditis,  352 

adhesive,  fluoroscopic  exami- 
nation of,  432 
cardiac  dullness  in,  263 

flatness  in,  263 
differential  diagnosis  of,  361 
dry,  352 

friction  fremitus  in,  356 
sound  in,  359 
fibrinous,  352 
friction  fremitus  in,  356 
sound  in,  359 
forms  of,  352 
hemorrhagic,  353 
physical  signs  of,  354 
plastic,  352 

friction    fremitus    in,    356, 
357 
sound  in,  359 
purulent,  353 
sero-fibrinous,  353 
with  adhesions,  353 
with  effusion,  353 

ffgophony  in,  360 
bronchial    breathing    in, 

360 
cardiac  dullness  in,  357 
flatness  in,  357 
impulse  in,  356 
sounds  in,  360 
difl'erential  diagnosis  of, 

362 
fluoroscopic  examination 

of,  431 
lof»ation  of  apex  beat  in, 

354 
pulmonarv  resonance  in, 

358 
respiratory     sounds     in, 

360 
Skoda's  resonance  in,  358 
Pericardium,  diseases  of,  diag- 
nosis of,  352 
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Pericardinm,  inflaenee  of  changes 
in,  on  apex  Jjeat,  227 
rft|(ional  anatomy  of,  32 
HoiindH  made*  in,  299 
characU'riHticH  of,  299 
dia^OHtic  features  of,  300 
PeritoncMim,  palpation  of,  384 
IVritonitiH,  j^eneral,  abdominal 

walJH  in,  385 
Peri-typhlitic  abHcess,  408 
PhthiHical  chent,  41 

caiiMen  of  deformity,  43 
PhthiHiM.   S<*e  Pulmonary  Tuber- 

CUlOHIH. 

acute.    See  Pulmonary  Tuber- 
euloHiK,  Acute, 
catarrhal.     S<»e  Pulmonary 
Tulu'rculoHiH,  Acute, 
fibroid.  174 

piKMiinonic.      See    Pulmon- 
ary 'rul)ercul()sis,  Acute, 
tubercular     pneumonic.      See 
PuluKmary       Tulu'rculosis, 
Acule. 
Pij^eon-breuHted  chest,  44 
Plastic  pericarditis.  352  ' 

Pleura,  anatomv  of,  28  ' 

hydatid  of,  2*17 
inllueiice    of    chan^    in    on 
apex  beat,  230  ' 

in    on    breath    sounds,    I 
139  I 

of  diseases  of.im  apex  beat,    ! 


on  percussion  sounds.  SJl 
left,     ettr.sions     into,     ditfer- 
entiated    from    pericarditis 
Nvitli  etTusion,  3l)3 
surface  markin^ifs  of.  28 
thickening;   of.    cardiac    dull- 
ness in.  203 
tlatness  in.  203 
Pleurisy.  20i» 

condition  of  snc  in,  209 
dilVowntial     diaj^iosis     of, 

physieal  sijni^  of.  211 
otVtvt  ot,  on  heart,  210 

on  lunjr.  2lO 
forms  of.  209 
with  adhesion.  211 

physieal  sijni^  of,  212 


Plenri«y,   with  eflTusion,  41 

condition  of  sac  in,  210 
differentiated  from  lobar 

pneumonia,  172 
physical  signs  of,  212 

Pleuritic  friction  differentiated 
from  pericarditis,  362 
sounds,  differentiated  from 
mitral  regurgitation,  312 

Pleurodynia,  217 

Pleuro-pericardial  friction,  dif- 
ferentiated   from    pericar- 
ditis, 362 
friction  sounds,  300 

Pneumonia,  chronic  interstitial, 
174 
causes  of,  175 
condition  of  lungs  in,  174 
differential  diagnosis  of, 

178 
physical  signs  of,  176 
types  of,  175 
differentiated  from  pleurisv, 

218 
lobar,  164 

condition  of  lungs  in,  1G4 
differential     diagnosis     of,* 

172 
differentiated    from    acuta 
pulmonary  congestion, 
172 
from    collapse    of    lung, 

174 
from  hemorrhagic  infarc- 
tion, 173 
from  pleurisy  with  effu- 
sion, 172 
physical  signs  of,  166 
staiyps  of,  164 

engorgement.  164 
gniy    hepatization     or 

resolution,  165 
reil     hefmtization      or 
consolidation.   164 
terminations  of.  165 
lobular,  161 
causes  of.  162 
ci^ndition  of  lung  in,  161 
tMurtuent,  162 

differential     diagnosis     cf 
163 
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PneumoDia,  lobnlar,  differenti- 
ated from  acute  dis- 
seminated tuberculosis, 
163 

from  lobar  pneumonia, 
164 

from  pulmonary  collapse, 

163 
disseminated,  162 
physical  signs  of,  162 
varieties  of,  162 
Pneumo-pericardium,  364 
apex  beat  in,  364 
cardiac  sounds  in,  364 
percussion  in,  364 
physical  signs,  of,  364 
water-wheel  sounds  in,  364 
Pneumothorax,  219 

differentiated     from    emphy- 
sema, 185 
physical  signs  of,  219 
Praecordia,  inspection  of,  223 
bulging  of,  causes  of,  2'Z5 
percussion  of,  256 
Presystolic    nmrmurs,    rhythm 

of, '280 
Pterj'goid  cliest,  41 
Puerile  breathing,  130 
Pulmonary  artery,  30 
obstruction  of  337 
causes  of,  337 
cyanosis  in,  339 
differential  diagnosis  of, 

341 
effects  of,  338 
murmurs  in,  339 
physical  signs  in,  339 
thrill  in,  339 
catarrh,  161 
congestion  differentiated  from 

lo!)ar  ])neuni()nia,  172 
eni])hysoma,  41 
obstruction  differentiated 

from  aortic  stenosis,  327 
oedema,  100 
causes  of,  160 
])hysical  signs  of,  161 
rogiirgitation.  341 
apex  beat  in,  342 
causes  of.  341 

differential     diagnosis     of, 
342 


Pulmonary  regurgitation,  effects 
of,  342 
murmur  of,  342 
physical  signs  of,  342 
resonance  in  pericarditis,  358 
tissue,  influence  of,  on  percus- 
sion sounds,  82 
tuberculosis,  acute,  193 

differential  diagnosis  of, 

195 
physical  signs  of,  194 
types  of,  193 
causes  of,  191 
chronic,  197 

condition  of  lung  in,  197 
physical  signs  of,  200 
stages  of,  200 
effect  of,  on  lung,  192 
forms  of,  192 
secondary  changes  of,  192 
site  and  progress  of,  198 
yalve,  31 
Pulmonic  diastolicmurmurs,  297 
obstruction  differentiated 

from   triscuspid   regurgita- 
tion, 348 
sound,  accentuation  of,  274 
systolic  murmurs,  296 
Pulse,  241 

in  aneurism  of  aorta,  369 
in  aortic  regurgitation,  332 

stenosis,  323 
in  conditions    of,    modifying 
elasticity    of    arter- 
ies,  252 
resistance    in    arteries 
and  capillaries,  252 
dicrotism  of,  253 
elements  of,  242 
examination  of,  241 
force  of,  248 

diminution    of,    causes    of, 

249 
increase,  in,  causes  of,  248 
irregularity  in,  249 
frequency  of,  244 
intermittent,  causes  of,  250 

characteristics  of,  249 
irregular,  causes  of,  251 
characteristics  of,  250 
due  to  reflex  irritation,  251 
in  mitral  regurgitation,  306 
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Pulse  in  mitral  stenosis,  316 
normal,  243 
rapid,  causes  of,  244 
slow,  causes  of,  247 
tension   of,    high,    causes   of, 
255 
low,  causes  of,  253 
in  tricuspid  obstruction,  344 

Pupil,  contraction  of,  in  aneur- 
ism of  aorta,  367 

Purulent  pericarditis,  353 

Pylorus,  34 


Rachitic  chest,  causes  of,  44 

rosary,  44 
Radiograph  in  cardiac  diseases, 

432 
Rales,  crepitant,  116 

diagnostic    significance    of, 

116 
mode  of  production  of,  116 
dry,  127 

cause  of,  112 
differentiation      of      pleural 
from  bronchial,  121 
of  small  moist  from  crepi- 
tant, 118 
friction,  120 
dry,  120 
moist,  121 
indeterminate    or    indefinite, 

122 
moist,  128 

characteristics  of,  116 
classification  of,  117 
importance  of  size  of,  117 
large,  115 
medium,  115 
quality  of  sound  of,' 118 
small,  115 
sibilant,  114 
sonorous,  114 
stridor,  114 
Regional  anatomy,  17 
Regurgitation  at  aortic  orifice, 
327 
at  mitral  orifice,  302 
causes  of,  302 
at  pulmonic  orifice.  341 
Respiratory  movements,  51 


Respiratory  movements,   abnor- 
mal, alteration  in  fre- 
quency  in,   56 
diminished,  causes  of,  54 
increased,  causes  of,  54 
costal     breathing     in, 

causes  of,  53 
inferior      costal      dia- 
phragmatic    breath- 
ing in,  causes  of,  53 
inferior     costal     in    adult 

male,  52 
normal,  52 

alteration    in    frequency 
in,  66 
in  rhythm  in,  56 
costal  in  women,  52 
diaphragmatic      abdomi- 
nal in  children,  62 
murmurs.  See  Breath  Sounds, 
rhythm  of,  in  adult,  57 
in  aged,  57 
alteration  in,  56 
sounds    in    pericarditis    with 
effusion,  360 
types  of,  107 
Rhonchi    and    palpable    rales, 

palpation  of,  67 
Rotch's  sign,  358 
Rude  respiration.  111 


Sacciform  aneurism  of  aorta, 

365 
Sanson's  signs  in  aneurism  of 

aorta,  371 
Scrobiculus  cordis,  19 
Sero-fibrinous  pericarditis,  353 
Skoda's  resonance,  215,  368 
Splashing  fremitus,  68 
Spleen,  abscess  of,  402 

enlargements  of,  401 
causes  of,  401 
percussion  over,  401 

in  Hodgkin's  disease,  402 

infarction  of,  402 

in  leukaemia,  402 

in  malaria,  402 

palpation  of,  400 

j)ercussion  of,  413 

regional  anatomy  of,  34 

syphilis  of,  402 
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Spleen,    tumors  of,  characteris- 
tics of,  401 
differential     diagnosis     of, 
402 
Stenosis  at  mitral  orifice,  312 
Stethoscope,  use  of,  in  auscul- 
tation, 266 
Stethoscopic  percussion,  94 
Stomach,  dilated,  388 
displaced,  388 
palpation  of,  388 
^  percussion  of,  417 
regional  anatomy  of,  33 
surface  markings  of,  34 
tenderness  over,  388 
tumors  of,  389 

characteristic    features    of, 

390 
percussion  over,  420 
Sub-diaphragmatic  abscess,  dif- 
ferentiated    from     pleurisy, 
218 
Subtubular  breathing.  111 
Succussion  fremitus,  68 

sound,  120 
Supraclavicular  fossae,  19 
Syphilis  of  liver,  396 
of  lung,  207 

differential     diagnoss     of, 

208 
varieties  of,  207 
of  spleen,  402 
Systolic  murmurs,   rhythm  of, 
280 


Thoracic   aorta,   aneurism   of, 
229 

walls,  influence  of  on  breath 
sound,  140 
Thorax,  anatomy  of,  18 

auscultation  of,  96 

bony,  influence  of,  on  percus- 
sion sounds,  80 

contents  of,  21 

inspection  of,  37 

palpation  of,  58 

percussion  of,  69 

subcostal  angle  of,  20 

surface  markings  of,  19 
Thrill  in  aneurism  of  aorta,  368 

in  aortic  stenosis,  323 


Thrill  in  mitral  regurgitation, 
306 
stenosis,  315 
in  obstruction  of  pulmonary 

artery,  339 
in  tricuspid  obstruction,  344 
Thrills,  238 
causes  of,  238 
character  of,  239 
Trachea,  position  of,  21 
Tracheal  stenosis,  differentiated 
from  asthma,  190 
tugging,  240 

in  aneurism  of  aorta,  369 
method   of  examining  for, 
240 
Transition  breathing,  111 
Tricuspid  obstruction,  343 

dift'erential     diagnosis     of, 

344 
effects  of,  343 
murmur  in,  344 
physical  signs  of,  343 
pulse  in,  344 
thrill  in,  344 
veins  in,  343 
pre-systolic  murmurs,  293 
regurgitation,  345 
causes  of,  345 
differential  diagnosis  of,  347 
differentiated   from   mitral 

stenosis,  319 
eiiect  of,  346 
location   of   apex   beat    in, 

346 
murmurs  in,  347 
physical  signs  of,  346 
pulsation  of  liver  in,  347 
stenosis    dift'erentiated    from 

mitral  stenosis,  320 
systolic  murmurs,  294 
valve.  31 
Tubercular  pneumonic  phthisis. 
See  Pulmonary  Tuberculosis, 
Acute. 
Tuberculosis,  acute  diffuse  pul- 
monary, differentiated  from 
acute  bronchitis,  148 
pulmonary,  differentiated 

from  bronchiectasis,  156 
Tumors     of     abdominal     walls, 
palpation  of,  383 
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Tumors  of   kidneys,    palpation 
of,   404 
of  liver,  palpation  of,  394 
mediastinal,        differentiated 
from    aneurism    of    aorta, 
373 
of  omentum,  palpation  of,  387 
of  ovaries,  409 

of    spleen,    differential    diag- 
nosis of,  402 
palpation  of,  401 
of  stomach,  palpation  of,  389 
of  uterus,  409 
Typhlitis,  408 


u 


Ulcerative    tuberculosis, 
chronic.     See  Pulmonarv  Tu- 
berculosis.  Chronic. 
Unilateral  diminution  in  size  of 
chest,  48 
enlargements  of  chest,  causes 
of,  46 
Uterus,  auscultation  of,  424 
tumors  of,  409 


Valve  areas,  269 
aortic,  271 
mitral,  270 
pulmonic,  271 
tricuspid,  271 

Valves,  regional  anatomy  of,  31 

Valvular   disease,   chronic,   dif- 
ferentiated   from    pericar- 
ditis, 361 
lesions,  301 

VeiJed  i)uff,  138 

Veins,  suj)erficial,  in  aneurism 
of  aorta,  367 
in  tricuspid  obstruction,  343 

Venous  murmurs,  298 
pulsation,  231 
abnormal,  231 
in  anipmia,  231 
in  chlorosis,  231 
normal,  231 


Ventricle,  left,  29 

right,  29 
Vocal  fremitus,  causes  of,  60 
in  child,  61 

diminished,  by  clianges  in 
bronchi,  65 
in  the  chest  wall,  67 
in  pleura,  66 
in    pulmonary    tissue, 

increase  of,  cause  of,  64 

in  children,  65 

by  pulmonary  consolida- 
tions, 65 

by  tension  of  pulmonary 
tissue,  65 

over  cavities,  65 
in  man,  61 

modified  by  chest  wall,  63 
normal  variation  in,  61 
over  the  apices,  62 
physiological  increase  of  on 

right  side,  62 
regional  variations  in,  61 

causes  of,  61 
technique  of,  61,  64 
in  woman,  61 
resonance,  characteristics  of, 

134 
conditions  modifying,  134 
whispered    voice    or    whis- 
pered resonance,  134 

W 

Wanderi>'G  kidneys,  404 
Water-hammer  pulse,  333 
Water-wheel  sound  in  pneumo- 
pericardium, ,364 
WaN-y  breathing,  109 
Wint rich's  change  of  sound  in 
percussion,  86 


Xiphoid  cartilage,  19 
X-rav  examinations,  425 
apparatus  for,  425 
value  of,  427  5 
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ABBOTT  (A.  O.).  PRINaPLE9  OF  BACTERIOLOGT!  a.  Pi»otio»l 
M&nual   for  Students   uid   Phyaieiani.     Siitb   edition   thoroughly 
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pectus free  on  application  to  the  Puhlishera. 
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wants  in  the  matter  of  a  manual.  I  !f<ilia»al  Dmggitt. 
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3  (T.  ORANSTOUN).  THE  ELEMENTS  OF  PHYSIO- 
LOGICAL AND  PATHOLOGICAL  CHEMISTRY.  Oct*vo,  «1 
pages,  with  38  engravings  and  1  colored  plate.    Cloth,  $3.60. 

OHBTNE  (W.  W.)  AND  BURGHARD  (F.  P.).  SURGICAL 
TREATMENT.  In  seven  oclavo  volumes,  illustrated.  Ninii  ready. 
Volume  1,  299  pages  and  66  engravings.  Cloth,  $3.00  JW(.  Volume  2, 
382  pages,  141  engravings.  Cloth,  $4.00  n<f.  Vol.  3,  305  pages,  lUO 
engravings.  Cloth,  $3.50,  net.  Vol.  IV.,  383  pages,  13S  enj(rB,vings, 
Cloth,  $3.75,  nel.  Vol.  V.,  4S2  pages,  146  engravings.  Cloth,  $6.00, 
ntt.    Vol.  VI.,  498  pages,  124  engravings.    Cloth,  $6.00,  net.     Vol. 

The  work  is  capeciallf  strong  from  mi^nt  reeeivee  a  very  large  share  ot 
the  practical  point  of  view,  and  con-  alti^ntion.  The  illustrations  are  clear 
tains  many  useful  hints,  ulteo  upon  and  useful,  and  the  index  has  evi- 
mtnor  details  which  cootrihuti?  so  Oently  been  very  carefully  made.— 
much   tu  surgioal    success.      Treat- 1  MtdKal  Record. 

OIiARKB  ( W.  B.)  AND  UOCKWOOD  (O.  B.).  THE  DISSECTOR'S 
MANUAL.  In  one  12mo.  volume  of  396  pages,  with  49  engravings. 
Cloth,  $1.50.    See  StttdenW  Seritt  of  Manwili,  page  27. 
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CliODSTON  (THOMAS  8.).    CLINICAL  LECTURES  ON  MENTAL 

DISEASES.  New  (6th]  edition.  In  one  ootiiTO  volume  of  750  i«geH, 
wiih  I'J  colored  plut*s.     Clolli,  J4.2B,  net. 

^a-FoLSOM'e  AbilTael  of  Lavn  of  U.  S.  aa  Ciatody  of  Intarte,  octavo, 
$1,60,  IB  Bold  in  conjunation  with  Cloiutoit  on  Mftital  Diiiaia  fur 
$6.00,  net,  far  the  two  works. 

CIiOWE8  IFRANK).  AN  ELEMENTARY  TREATISE  ON  PRACTI- 
CAL CHEMISTRY  AND  QUALITATIVE  INORGANIC  ANALY- 
SIS. From  tbe  iburth  English  edition.  In  one  hundBome  12ino. 
volume  of  387  pages,  with  56  engravings.    Cloth,  $H.6I>. 

OOAKLET  (CORNELIua  G.).  THE  DIAGNOSIS  AND  TREAT- 
MENT OF  DISEASES  OF  THE  NOSE,  THROAT,  NASO- 
PHARYNX AND  TRACHEA.  Second  edition.  Iii  one  lamo  . 
Tolnoie  of  65B  pages,  with  103  engravings  and  4  colored  plates.  Cloth, 

Th«  work  is  a  oonveuietit  and  in-  \  may  be  recommended  as  a  complete 
expensive  guide  to  the  entire  field  of  and   trastworth;  summnry    of    the 
diseaoesof  the  nose  and  throat,  which  '  subject. — Mtdieal  Nevii. 
COATB  (JOSEPH).    A  TREATISE  ON  PATHOLOGY.    Jn  one  vol. 

of  629  pages,  with  338  engravings.     Cloth.  |5.60 ;  leather,  f6.6D. 
COLEMAN  (ALFBBD).    A   MANUAL  OF  DENTAL  SURGERY 
AND  PATHOLOGY.  With  Notes  and  Additions  to  adapt  it  to  Amer- 
ican Practice.  ByTuoa.  CStbllwaokn,  M.A.,  M.D.,  D,D.S.   In  one 
handsome  ootsvo  vol.  of  412  pages,  with  331  engravings.    Cloth,  tA.25. 
COLLINS    (C.    P.l.      A    POCKET   TEXT-BOOK    OF    MEDICAL 
DIAGNOSIS.    In  odq  liundBome  12ino.  volume  of  Hboiit  360  Paget. 
with  many  iliustratioos.      Shorllt/.     Lea't  Stria  of  Pocket  Text-biiokt, 
edited  by  Bbrh  B.  Qalladhet,  M.  D.    Bee  page  17. 
COLLINS   (H.   D.)  AND  ROCKWELL   (W.   H.).     A  POCKET 
TEXT-BOOK  OF  PHYSIOLOGY.      12mo.  of  318  pages,  with  153 
illustrations.      Cloth,  $1.60;    Hexible  red  leather,  $2,00,  net.      Lta't 
Serin  of  Pockti  Tat-boula,  edited  by  Bern  B.  Qai.laudbt,  M.  D. 
See  page  17, 
Well  writlcu  and  ui 

teach  tlie  beginner  the' essentials  of  I  Surgton. 

physiology,    and   to   aoquaint    the  | 

OONDIB(D.  FRANCIS).  A  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES OF  CHILDREN.  Sixth  edition,  revised  and  enlarged.  In 
onelargeSvo.  volumeof  719pages.     Clotb,$6.2&:  leather,  (6.25. 

OORNIIi  (V.).  SYPHILIS;  ITS  MORBID  ANATOMY,  DIAGNO- 
SIS AND  TREATMENT.  Translated,  with  Notes  and  Additions,  by 
J.  Hbnby  C.  Simes,  M.D.  and  J.  William  White,  M,  D.  Id  one 
8vo,  volume  of  461  pages,  with  81  iUustrations.    Cloth,  $3,76. 

CROCKETT  (M.  A.).  A  POCKET  TEXT-BOOK  OF  DISEASES 
OF  WOMEN.  In  one  .hundlome  12mo.  volume  of  368  pages,  with 
107  illustrations.  Cloth,  $1.50,  ncL;  fleiiblc  leather  $2.00,  nM, 
Lta.'i  Stria  of  Poaktt  Texl-bookt,  edited  by  Bbkk  B.  Gallauukt, 
M.D.    See  page  17, 
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OULBRETH  (DAVID  M.  B.).   MiTEElA  MEDICA  AND  PHAB- 
HACOLOGY.     Second  edition.     In  one  handaome  octava  yolame    ■ 
of  881  pages,  with  484  illustratious.    Cloth,  $4.50,  n 

OU8HNY   (ARTHUR  R.).  TEXT-BOOK  OF  PHABMACOLOGT.  I 

Second  e^lition.  HaDdaome  8vo.,T33  pp.,  with  47ill(u.Cloth,(3.76,nd.  7 

The  heat  e.tpaaitiou  of  our  Imowl-  i  aoquaiiitiugtheinBelves  with  the  reiy  1 
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.   _..u  cordially  recommend  it  to   ical  Journal. 

nil  oar  readers  who  are  dcslroiii  of, 

DAIiTON  (JOHN  O.)-  A  TREATISE  ON  HDMAN  PHYSIOLOGY. 
Beyenth  editiou.  Octavo,  723  pages,  with  253  engravings.  Cloth, 
$5 ;  leather,  $6. 

DOCTRINES  OF  THE  CIRCULATION  OF  THE  BLOOD.  la 

one  handsome  12aio.  volnme  of  2S3  pages.    Cloth,  $2. 

DAVENPORT  (P.  H.).     DISEASES  OF  WOMEN.     A  Manual  of  1 

Gvnecology,      Fur   the  use  of  Stndeula  aud   PnkctitioDera.    Fonrth  f 

edition.    In  one  handsome   12mo.  volume   of  41)2   puges,  with  154  j 

itlustratioiiB.    Cloth,  $1.7o,  net.  ' 

Dr.    Davenport   has   the   hnppy  {  knowing,  und  presents  these  p 

ftoaltj  of  selecting  jual  those  points    plea  in  a  clear,  concise  and  thorough    1 

in  (gynecological  therapeutics   and  |  nuumcr.    The  hook  can  be  highly    j 

surgery  which  Che  student  and  junior   commended. —  T/ie  Medical  Age. 

prsjititioner  most  stand  in  need  of| 

DAVIS  (EDWARD  P.).     A  TREATISE  ON  OBSTETRICS.    FOB 

STUDENTS   AND    PRACTITIONERS.     Di  one  very    handrome 

octavo  volnme  of  S46  pages,  with  217   cngravingB  >nd   30  full-page 

plates  in  colors  and  monochrome.    Cloth,  fo ;  leather,  $€. 

From  a  practical  standpoint  the  i  thoroughly  scientific  and   brilliant 

work  is  all  that  oonid  be  deaired.  A  |  treatise  on  nhatetrios.  —Med.  JVewi. 

DAVIS  (F.  H,).    LECTURES  ON  CLINICAL  MEDICINE.    Second  -I 
edition.    Id  one  12mo.  volnoie  of  267  pages.    Cloth,  $1.75. 

DE  LA  BECHE'S  GEOLOGICAL  OBSERVER.    In  one  \t.igi  octkvo  I 
volume  of  701)  pages,  witli  300  eiigraviugs.     Cloth,  $4.  f 

DENNIS  (FREDERIC  S.)  AND  BILLINOS  (JOHN  S.).  A  SYS-  I 
TEM  OF  SURGERY.  In  cootributiona  by  American  Authon. 
Complete  work  iu  four  very  handsome  ootavo  volumes,  containing  | 
3652  pages,  with  1586  engrstvingg  and  46  full-psge  plates  in  oalot*  '1 
and  monochrome.  Per  volume,  cloth,  $6.00;  leather,  $7.00;  half  ' 
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NERVOUS  DISEASES,    by  American  A 
oct»TO  volume  of  lOS*  pages,  with  341  e 
platea.    Clotb,  t6M  ;  leather,  (7.00.    Ntt. 
The  most  thoroughly  up-l«-date  i     The  best  teit-book  in  imT  1an- 

treHtiee  ihatwa  have  on  IhU  subject,    guage.— IVi<  Medical  Fortnightly. 
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DB  SCHWKINITZ  (OEORGE!  E.).  THE  TOXIC  AMBLYOPIAS. 
Their  ClaflBification,  History.  Syniptoma,  Pathology  and  Treatment. 
Very  handsome  nctava,  240  pages,  46  engravings,  and  9  fuH-poge 
plates  in  eotors.    Limited  edition,  de  luxe  bindiDg,  $4,  net. 

DRAPEJn  (JOHN  C).  MEDICAL  PHYSICS.  A  Teitrbook  for  Stn. 
deuts  and  Practitioueta  of  Medicine.  In  one  handsome  octavo  volume 
of  734  pages,  with  376  engravings.     Cloth,  $4. 

DBtTTFC  (BOBERT),  THE  PRINCIPLES  AND  PRACTICE  OF 
MODERN  SURGERY.  A  new  American,  from  the  twelfth  London 
edition,  edited  by  Stanley  Boyh,  F.R.CS.  In  one  large  octavo 
volume  of  96S  pages,  with  373  engravings.     Cloth,  W ;  leather,  $5. 

DUANE  I  ALEXANDER).  A  DICTIONARY  OF  MEDICINE  AND 
THE  ALLIED  SCIENCES.  Comjiriring  the  ProBunoiation,  Deriva- 
dou  and  Full  Eiplanadun  of  Medical,  Dental,  Fhartnaf.'eutical  and 
Vel^n^nnry  TermB.  Together  with  much  CoUateral  Descriptive  Mat- 
Mr.  numerous  Tables,  etc.  Third  edition.  Square  octavo  of  652 
pages,  with  8  colored  plates,  with  tliunib  indes.  Cloth,  (3.00,  ■nrt  ; 
limp  leather,  (4.00,  not. 

DUDLEIY  (E.   C).     THE   PRINCIPLES  AND   PRACTICE    OP 

GYNECOLOGY.      Second  edition.     Handsome  octavo  of  717  ^ges, 
with  453  illustrations  in  blank  and  colors,  and  8  colored  plates.  Cloth, 
(6.00,  net ;  leather,  $6.00,  iw*;  half  Morocco,  (fl.50,  net. 
The  book   can  be  safelv   recom- 1  tice  of  modern  gynecology.— 7B(fr- 

mt^nded  as  a  comfilete  and  relialile   national  AfcdieuT Magaxine. 

exposition  ofthe  principles  and  prao- 1 

DUNOLISON  (ROBLElf).  A  DICTIONARY  OF  MEDICAL  SCI- 
ENCE, Containing  a  full  explanation  ol  the  various  subjects  and 
terms  of  Anatomy,  Physiol ogy,  Medical  Chemistr^i,  Pharmacy,  Phar- 
macolopf,  Therapeutics,  Medicine,  Hygiene,  Diel«tica,  Pathology,  Sur- 
gery, Ophthalmology,  Otology,  Laryngology,  Dermatology,  Qyneool- 
ngy.  Obstetrics,  Petuatrics,  Nfedical  Junsurudeuce,  Denti^ry,  etc.,  etc. 
St  Roblby  DnNGLrsON.  M-D.,  LL.  D..late  Professor  of  Instdtntes 
of  Medicine  in  the  JeSerson  Medical  College  of  Philadelphia.  Edited 
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tion, Acoentuation  and  Derivation  of  the  Terms,  With  Appendix. 
Id  one  magnificent  imperial  octavo  volume  of  la.'iO  pages,  with  thumb 
indei.  Cloth,  (T. 0(1,  2\'«r,- leather,  $8.00,  iV<(.  This  edition  nonlains 
portrait  of  Dr.  Duiiglieon. 
The  most  satisfactory  and  authori- 1  scarcely  be  measured. — Ifed.  Rteard. 
'eguidetothederivation,  defini-i  Pronunciation  is  indicated  by  the 
'-''   ■■■■~i  of  "edi'«' IphonetioByslem.  Thadefi  -■- 
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DUNCAN  (J.  MATTHEWS).  CLINICAL  LECTURES  ON  THE 
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In  one  octavo  volume  uf  175  pagm.    Clotb,  (1.50. 
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lilflck  and  colors.    In  Press. 
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TATION. Second  edition.  In  one  12mo.  volume  at  427  pagea, 
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EU.IS  (OEOROE  VINER).  DEMO N8TE ATI ONS  IN  ANATOMY. 

Eiglitb  edition.  Octavo,  716  pages,  with  249  engravings.  Cloth, 
$4.25;  leather,  $5.25. 

EMMET  iTHOHAS  ADDIS).  THE  PRINCIPLES  AND  PRAC- 
TICE OF  GYN,ECOLOGY.  Third  sditiun.  Ootavo,  880  pages,  with 
150  original  engravings.    Cloth,  $6  ;  leather,  $6. 

BRICHSEN  IJOHN  E.).  THE  SCIENCE  AND  ABT  OF  SUB- 
GEBY.  Eighth  edition.  In  two  large  ool»yo  Tolnmes  oontaioing 
23le  pages,  with  984  engravings.     Cloth,  $9  ;  leather,  fll. 

ESSIO  (CHARLES  J.).  PROSTHETIC  DENTISTBY.  BeeAmtfiean 
Text-Bookt  of  Dentiitry,  page  2. 

EVANS  (DAVID  J.).  A  POCKET  TEXT-BOOK  OF  OBSTETRICS. 
In  one  handsome  12mo.  volume  of  409  pages,  with  148  illustrations. 
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Fourth  American  from  Tourlh  English  edition,  revised  by  Fbajjk 
WooiiBDRv,  M.  D.     lu  oQe  13mo.  yolume  of  5S1  pages.    Clolh,  $2.60. 

FIELD  (GBORGB  P.).  A  MANUAL  OF  DISEASES  OF  THE 
EAJt.  Fourth  edition.  Id  one  uctura  volnme  of  391  pages,  with  73 
euRravingB  and  21  colored  plates.      Cloth,  J3.75. 
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CAL DIAGNOSIS.  OctBvo,  about  600  pages.  Amply  illaBtraled. 
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PUNT  (AUSTIN).  A  TREATISE  ON  TUE  PRINCIPLES  AND 
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A    PRACTICAL   TREATISE    ON    THE   DIAGNOSIS   AND 
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A  Series  of  Clinical  Lectures.  lo  one  ftvu,  volume  of  442  paget. 
Cloth,  $3,50. 

POIiSOM  (C.  F.).  AN  ARSTRACT  OF  STATUTES  OF  V.  S. 
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and  as  a  work  of  reference  for  the  course,  and  all  that  the  physician 
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plate.    CloUi,  $2.76;  leather,  $3.25. 
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2plateB.    Cloth,  M.75;  leather,  H7S. 

.FULIjER   (EUGENE).      DISORDERS    OF   THE    SEXUAL   OR- 

GAH8   IN   THE   MALE.     lu  one  very  handsome  octavo  volume  of 

233  pages,  with   25  engravingg  and  8  full-page  plates.     Cloth,  $2. 

pathology  and  rational  treatment  to 

mauj'  casKS  of  lexual  disturbance 

ciu  j^arinwfuty,  whose  treatment  has  betn  too  often 

The  book  is  valuable  and  inatnio-    fruitleBa   for    good.  ^  Aiina.li    o/ 

live   and  brings    views    of  sounij    Sargay. 

GALLAUDET  (BERN  B.).  A  POCKET  TEXT-BOOK  ON  SUK- 
QERY.  In  one  hundsooie  l-.imo.  volume  of  about  400  pages,  with  many 
illustratioDB.  WioW/y.  Lea's  Scriei  of  Pockit  Texlrboola,  ediwd  by 
Bbrn  B.  Oalladdbt,  M.  D.    See  page  17. 

GANT  (FREDERICK  JAMES).  THE  STUDENT'S  SURGERY.  A 
Multum  in  Parvo.  In  one  square  octavo  volume  of  845  pages,  with 
1S9  engravings.    Cloth,  {3.76. 

GATLORn  (HARVEY  R.)  iLnd  ASCHOrP  (LUDWIG),  THE 
PRINCIPLES  OF  PATHOLOGICAL  HISTOLIIGY.  With  an  in-: 
trodnctory  note  by  WILLIA.M  H.  Wblch,  M.  D.  In  one  very  hand- 
Bomv  quBjrlu  volume  of  3S4  pages,  with  SI  engravings  iu  the  text  and 
40  roll-page  phites.     Cloth,  $7,611,  net. 

OERHISH  (FREDERIC  H.).  A  TEXT-BOOK  OF  ANATOMY, 
Bf  Americao  Authors.  Edited  by  Frederic  H.  Gerrish,  M.  D.  In  one 
imp.  octavo  volutlie  of  915  pages,  with  950  illuEtrations  in  block  and 
colors.  Qoth,  $6.50;  fleiible  waterproof,  %T ;  leather,  $7.50,  net; 
half  Morocco,  $S.OO,  uet. 
The  illustrations  far  outnumber  I  be  found   in   tlie   denoriptive  text, 

and  exceed  in  size  aod  in  profusioo    which  is  oconrate,  coneine,  and  gives 

ofeolorslhosein  any  previous  work;    the  essentialsof  descriptiveanatomy 

and  they  can  well  claim  to  be  the    with  lesa  waste  of  wonls  and  bett«r 

iDoet  successful  series  of  anatomical    emphasis  of  important  points  than 

pictures  in  the  world. — The  Amvri-   any  similar  lexl-book   with  which 

can  Practitioner  and  Nmis.  we  are  familiar. —  The  Bunion  Mtdi- 

Tlie  chief  merit  in  the  boolc  will   ciU  and  Surgical  Jowiiai. 

GUBBEa  (HENEAGE).  PRACTICAL  PATHOLOGY  AND  MORBID 
HISTOLOGY.  Octavo,  314  p^^,  with  60 illustnitioDi.   Clath,92.75. 

GRAY  (HENRY).  ANATOMY,  DESCRIPTIVE  AND  SUHQI- 
CAL,  New  fifteenth  edition  thorouKhly  revised.  In  one  imperial 
octavo  volume  of  1340  pages,  with  780  large  aod  elaborate  engrav- 
ings. Price  with  illustrations  \a  colors,  clolh,  $8.25,  net,-  leather, 
^.25,net.  Price,  with  illustrations  in  black,  clolli,  (5.50;  leather, 
tt).50,  net. 
Thii   is   the  best  sinjjle  volume       The  most  largely  used  aDttomical 

upon    Anatomy     in     the     English    text-book  published  in  the  English 

language. —  Uaivertitj/  Medical  Mag-    langua([e. — Annalt^  Surgery. 

azine.  Grayt  Aiiatamy  aflords  the  student 

Holds  first  place  in  the  esteem  of   more   satisfaction   than   any  other 

both    teaehtrs   and   studeiila.— TAa   treatise  with  which  we  are  familiar. 

Brooklyn  medical  Joumal,  — Buffalo  Med.  Jmrnat. 
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GRAYSON    (CHARLES   P.).      DISEASES    OF   THK  THROAT. 

NOSE.  ANr>  ASSOCIATED  AFl'EOTIONS  OF  THE  EAK.  lu 
one  hatiiisuiue  r>cwvo  volume  of  about  6011  payea,  with  128  engravings 
and  8  platea  in  color.t  and  monnchrome.    lit  Press. 


PATHOLOGY  AND  MOHBID  ANATOMY 

le  hftinl.ionii'  oolnvo  volume  of  677  pages,  with 
339  engravings  aud  4  colored  pluti^i,.    Cloth,  $3.26,  vcl. 
A  work  that  is  the  teit-tiook  ofj      Thv  work  <a  an  eueiiMal  to   the 

Srobably  four-fifths  of  ttll  the  stu- '  praoti tinner— whetlier  as  surijenti  or 
enta  of  pathology  in  the  United  l  phyaician.  It  ia  the  lieat  of  up-to- 
States  and  Great  Britain.— JSe  date  ti-it-hoolcn.— Krji'nia  Wai'™/ 
American  Practitioner  and  Newt.      \  MmUhly. 


Chemulry.     In  otie  12iiio.voI.of  310  pages,  with  74  illua.   Cloth,  (1.76. 

GROSS  (SAMUBI,  D,).  A  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES, INJURIES  AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND  AND  THE  URETHRA, 
Third  edition.   Octavo,  574  pages,  vith  I7U  illuatratinna    Cloth,  ^.60. 

ORINDON  (JOSEPH).  A  POCKET  TEXT-BOOK;  OP  SKIN 
DISEASES.  In  one  hundaonie  12aio.  volume  of  350  pnges,  with 
many  illiistrationB.  Shortly.  Lra's  Series  af  Pocktt  Tej:t-imiks,  edited 
bjr  BERN  B.  QaLLAUDBT,  M.  D. 

BABERSHON  (S.  O.j.    ON  THE  DISEASES  OF  THE  ABDOMEN 

Second  Americao  from  the  third  English  edition.    In  nne  octavo  vol- 
ume of  664  pages,  with  11  engravings.    Cloth,  93.60. 

HALL  (WINFIELD  S.).  TEXT-BOOK  OF  PHYSIOLOGY.  Oolavo 

of  672  pages,  with  343  eiigraviugs,  and  G  full  page  colored  plates. 

Clotli,  {4.00  ;   leuther,  ^.'3.00,  iiel. 
Truly  a  eoieutifio  tre&tineiit  of  the  i  of  whicli  needs  to  be  more  atronglT 
subject.    The  clearneas  with  which   impressed  upon  atudenb     A  book 
physiological  facts  are  demonstrated   which  mukes  this  so  easily  possible 

iDs.bea  it   of  speoial  value  to  the    '        

medical  atudent.     The    Bciisnou   of 
physiology  is  one,  the  importance : 

HAMILTON  (ALLAN  MCLANE).  NERVOUS  DISEASES,  THEIR 
DESCRIPTION  AND  TREATMENT.  Seooud  aod  revised  edititm. 
lu  OQe  octavo  volume  of  5I18  pages,  with  72  engravings.    Cloth,  (4. 

HARDAWAYCW.A.).    MANUAL  OF  SKIN   DISEASES.    Seoopd 
■"      I.  volume  of  560  pages,  with  40  illnstmtiona  and 


3  platea.    Cloth,  $2.25, 
The  beat  of  all  the  amall  hooka  to  i  day  oliniei 
0  Rtudenta  and  practi-   strength  is 


His 
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HARE  (HC^ABT  AMORT).  PRACTICAL  DIAQNOaiS.  THE 
USE  OF  SYMfrOMS  IN  THE  DIAGNOSIS  OF  DISEASE.  Fourth 
editiou.  Id  one  uctavo  volume  of  623  pagea,  with  205  engraviugB 
SDd  14  fiiU-page  coloretl  plates.  Cloth,  $5.00,  "e(;  half  Morocco, 
?e.50,  net. 

It  is  unique  ID  munj  reapeob',  and  i  he  will  become  a  better  diaguosti- 
the  Buthor  has  intrudnced  radical  I  cian.  This  ia  a  companion  to  Prac- 
cbangea  which  will  be  welcomed  bv  Heal  TherapeiUict,  br  the  eama 
all.  Anyone  who  reads  this  book  |  author,  and  it  ia  difficult  tn  conceive 
will  become  ■  more  acute  observer,  of  anftwooorksorgrealerpraatical 
will  pay  more  atlf^iitionlo  the  simple  utiiity. — Mtdital  Sanfis. 
yet  ladlcatiTC  sigoa  of  disease,  aud 


dial  Measures  to  Disease  and  their  Employment  upon  a  Rational 
Basis.  With  articles  no  various  subjects  by  well-known  specialista. 
Ninth  and  revised  edition.  Id  one  octavo  volume  of  861  paces, 
with  103  engravings  aud  4  colored  plates.  Cloth,  (i.OO,  net;  leather, 
t5.00,  nri;   half  Morocco,  i^i.M,  nM. 


Its  clasaificutions  are  inimitable, 
aud  the  readiness  with  which  any- 
thing can  bo  found  ia  the  most  won- 
derful' achievement  of  the  art  of  in- 
duiing.  This  edition  lakes  in  all 
the  latest  discovered  remedies. — 
The  St.  Laaii  Cliniijue. 

The  great  value  of  the  work  lies 
in  the  fact  that  precise  indications 
for  administration  are  given.  A 
complete  index  of  diseases  and 
remedies  makes  it  an  easy  reference 
work.     It  has  been  arranged  so  •'— 


HARE'S  SYSTEM  OF  PRACTICAL  THERAPEUTICS.  In  a  series 
of  contributions  by  eminent  praatitionera.  Second  editiou.  In  thre« 
large  oetavo  volumes  containing  269:j  pages,  with  4^7  engravings 
and  26  fnU-page  plates.  Price  per  volume,  olotli,  t-^.Ofl ;  leather, 
(Ki.OO;  half  morocco,  *r.OO.  Full  prospectus  free  on  application. 
J*Vr  lule  by  mbecriplion  out]/. 
The  Hare's  Sf/ilmn  of  ti 


MeAiea/  SaUiael, 

The  bestplanned  therapeutic  work 
of  the  century. — Anerican  Prac- 
titioner and  Newt. 

It  ia  a  book  precisely  adapted  to 
the  needs  of  the  busv  pruotitinDer, 


■The  Uixtiunal  iled- 


ago  will  hardly  be  recognised  in 
this  new  edition,  so  oomplcte  are  the 
changes,  so  e.xtended  the  disserta- 
tion and  BO  complete  the  re-dress. 
The  additions  alone  ure  sufficient  to 
make  a  new  volnme.  The  choice  of 
subjects  is  wide  and  the  names  ol 
tlie  Duthors  are  a  suHleieDt  guarau. 
ti-e  of  the  character  of  the  mode  ol 
treatmcut.  The  dominant  featun 
of  the   work,  one   that   the    well' 


lity  of  lr__. 
men  Is  advocated.  Here  are  no 
Irngihy  theoretical  dissertations 
largely  padded  by  iiuotations  from 
European  aulhon,  but  conciae,  prac- 
tical rules  that  sun  be  made  lo  fit 
present-day  needs.  What,  wuv 
and  HOW  are  the  cjuestiona  with  ref- 
erence to  the  use  of  dm^  that  tha 
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hare  (hobart  amort)    on  the  medical  complica- 

TlOJff-  AND   SEQfJRLJi  OF  TYPilOIB  FEVER.      Oclavo.  2T6 

paj^,  21  engravings  Bud  two  fultpoge  plates.    Cloth,  (3.40,  net, 

A  very  valuable  production.   Oae  [  rend  with  creat  profit. — CUvtlatuI 

of  the   vvTj   best    prodncta   of    Dr.  I  Journal  oj  Medicine. 

Hare  and  one  that  every  man  con ' 


HAItTSHORNB  (HBNBY).  ESSENTIALS  OP  THE  PKINCIPLE8 
AND  PRACTICE  OF  MEDICINE.  Fifth  edition.  In  ono  12nio. 
volume,  669  pages,  with  !«  engravinga.      Cloth,  $3.75 . 


A  CONSPECTDS  OF  THE  MEDICAL  SCIENCES.    Compriaiug 

MaDuats  of  AnHtumy,  PhyBuilogy,  Chemistry,  Materia  Medica,  Prac- 
tice of  Medicine,  Slurry  and  Obstetrics.  Second  edition.  In  one  royal 
12nio.  vol.  of  1028  pages,  with  ill  iUui.    Cloth,  $4.?6 ;  leather,  $5. 

HATDEN  (JAMES  R.).  A  POCKET  TEXT-BOOK  OF  VENER- 
EAL DISEASES.  Third  edition.  lu  one  12mo.  volume  of  3(M 
pages,  with  66  engravings.  Cloth,  $1.75,  net.  Fleiilile  leather, 
$2.25,  we/. 

It  \»  praetiiial,  Miiciae,  definite  I     It  is  well  writteo,  up  V>  date,  aud 

and  of  sufficient  fiilDesB  tu  be  satis-    will  be  fonad  veir    userul.~/?iler- 
factory.— (.'ftjeojo   Clinical  Rtvieui. '  nation/tl  Jftdieal  Sfagiaiiie. 

OGOROES)  AND  HARE  [H.  A.).    PHYSICAL  AND 

NATURAL  THERAPEUTICS.  The  Remedial  Usa  of  Heat,  Ele«. 
trioity,  Modifications  of  Atmospheric  Pressure,  riimatea  and  Minemi 
Waters.  Edited  by  Prof.  H.  A.  Uabe,  M.  D.  In  one  oclavo  volume 
of  414  pagea,with  1I.1  engravingB.     Cloth,  $3. 

HERMAN  (G.-ERNEST).    FIRST  LINES  IN  MIDWIFEEY.     In 

oue  12uio.  vol.  of  198  pages,  with  SO  eiigraviugs.  Cloth,  $1,26.  See 
Student's  Seria  of  ManwiU,  page  27. 

HEBMANN  (li.).  EXPERIMENTAL  PHARMACOLOGY.  A  Hand- 
book of  the  Methods  for  Determining  the  Physiological  Aolions  of 
Drugs.  Tranalatcd  by  RuBERT  Meade  Smith,  M.  D.  In  one  ISmo. 
volume  ot  199  pages,  with  32  engnvinga.     Cloth,  tl.60. 

HERRICK  (JAMES  B.).    A   HANDBOOK  OF  DIAGNOSIS.     In 

one  handaoma  12mo.  volume  of  42B  pagea,  with  80  engravings  aiid  2 
colored  plates.    Cloth,  $2.50. 


We  oommeud  the  book  not  only  to 
the  undergraduate,  but  also  to  the 
physician  who  deairea  a  ready  means 
of  refreshing  hia  knowledge  of  diag- 
nosis in  theeiigenciesafprofeaaional 
life. — Mimphit  Stdieal  Monthly. 


Excellently  arranged,  praotiokl, 
concise,  up-to-date,  and  eminently 
well  fitted  for  Ibe  use  of  the  prac- 
titioner u  well  as  of  the  student.— 

Chicago  Med.  Eeeordtr. 
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IC   A-l.     LECTUEES  ON  CHEMICAL  PATtlOLCMJY. 
fmo.,  volume  of  4,1-!  pages.    Cloth,  fl-"ri,  net, 

J  (BEBXEISEY).  aYPHILIS  AND  LOCAL  CONTAGIOUS 
DI80KDEBS.    la  one  Svo.  volume  of  479  pa^.    Cloth,  (3.25. 

HILIilBR  (THOMAS).  A  HANDBOOK  OF  8KIN  DISEASES. 
Second  edition.  In  one  roydl  12m.o.  yolame  of  363  pages,  with  two 
plates.    Clnlh,  $2.S5. 

HIRST  (BAKXON  C.)  ANX>  PlERSOl,  IGEOKGE  A.).  HUSLAN 
MONSTROSITIES.  Magnifimnt  fiilin,  coDtaiuing  220  pages  of  teit 
and  illuatrated  with  123  engrftyingB  and  39  large  pholographio  plates 
from  nature.  In  four  parts,  price  etuili,  fS. 

HOBIiTN  (RICHARD  DO-  A  DICTIONARY  OF  THE  TERMS 
USED  IN  MEDICLXE  AND  THE  COLLATERAL  SCIENCES. 
Thiiteeuth  edition.  In  one  12mu.  lolume  uf  SIS  pages.  Cloth, 
$3.00,  nn. 

HODOEi  (HUGH  li.).  ON  DISEASES  PECULIAR  TO  WOMEN, 
INCLUDING  DISPLACEMENTS  OF  THE  IITEKUS.  Secoodand 
reriaed  edition.    In  one  Svo.  vol.  of  51«  pp.,  witli  illus.    Cloth,  $4-60, 

HOFFMANN  (FREDERICK!  AND  POWER  (FREDEKl  OK  B.), 

A  MANUAL  OF  CHEMICAL  ANALYSIS,  as  Applied  to  Ihe 
Eiaminalion  of  Medicinal  Chemioals  and  thetr  Frepantiona.  Third 
edition,  entirely  rewritlen  and  much  enlarged.  In  one  handsome  Odtsva 
Tolume  of  621  pages,  with  178  eiigrsvings.    Cloth,  {4,25. 

HOLMES  [TnHOTHYI.  A  TREATISE  ON  SURGERY.  Its  Prin- 
ciplei  and  Praodoe.  Fifth  edition.  Edited  by  T.  Pickbrino  Pick, 
F.R.C.S.  In  one  handsome  octa,vo  volume  of  1003  pages,  with  42S  en- 
gravings.    Cloth,  $6;  leather,  {7. 

A  SYSTEM  OP  SURGERY.  With  notes  and  additions  by  varions 

American  authors.  Edited  bj  John  H.  Paceaud,  M,  D.  In  three 
Tery  handsome  Svo.  volumea  ooutaining  3137  doublenwlmnned  pages,  , 
with  97S  engravings  and  13  lithographic  plates.  Per  volume,  oloth,  (6  ; 
leather,  (7  ;  half  Russia,  $7.60.    For  tide  bj/  nubttriplion  onJ]r. 

HUDSON  (A.).  LECTURES  ON  THE  STUDY  OF  FEVER.   In  one 

ootavo  volume  of  3DS  pages.    Cluth,  (2.60. 
HUNTINGTON  (GKOHGE  S.).    A  TREATISE  ON  ABDOMINAL 

ANATOMY.     Quarto,  with  2o0   pagi-s  of  text  and  300   ftill-page 

plates.    Shortl;/. 
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L.EA  iHF.SKY  C).  CBAPTEBa  FEOM  THE  BELIGIODS  HIS- 
TORY OF  SPAIN:  CENSORSHIP  OF  THE  PRESS;  MYSTICS 
AND  ILLUUINATI  OF  THE  ENDEM0NIADA8 ;  EL  SANTO 
NIJIO  DE  LA  QUABDIA.  12mo.,  633  pages.   Cloth,  t3.60. 

THE   MORISCOR  OF  SPAIN,   THEIR  CONVERSIO^f   ANll 

EXPULSION,     In  one   royal   12mo.  volume  of  425  pages.     Cloth, 

SUPERSTITION  AND  FORCE;  ESSAYS  ON  THE  WAGER 

OF  LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL  AND 
TORTDRE.  Fourth  edition,  thoronghly  raised.  In  one  hand- 
lome  royal  13mo.  volume  of  629  pages.     Cloth,  $2.75. 

STUDIES  IN  CHURCH  HISTORY.    The  Rise  of  the  Temporal 

Power— Bpnefil  of  Clergy— EicomiDiinicntion,  New  edition.  In  one 
handaome  IBoio.  Tolume  of  605  pages.     Cloth,  $3.50. 

AN  HISTORICAL  SKETCH  OP  SACERDOTAL  CELIBACY 

IN  THE  CHRISTIAN  CHUBCH.  Second  edition.  In  one  hand- 
BOme  ocUto  TOlnmc  of  685  pages.     Clnth,  $4.50. 

■ring  the  en- 
,.    _  intv  oonTenieDt  Tolnmea  of 

about  a.'iO  pages  each,  amply  iJluBtrated  ani  written  by  prominent 
t'-ftoherH  and  specialists.  Compendious,  authoritative  and  modem. 
Following  eaeh  chapter  is  a  series  of  queetiona  which  will  be  found 
convenient  in  quizzing.  The  aeriefl  is  conrti  tuted  aa  follows ; 
1,  Hale'a  Anatomy.  2,  Ouenther's  Physiology.  3,  McQlaonon's  Chemis- 
try ond  Physics,  4,  Kiepe's  Uateria  Medica  and  Therapeutioa.  a. 
Dayton's  Practice  of  Uedicioe.  6.  Hollis's  Phviical  Diagnoaia.  7. 
Ameill'a  Clinical  Dini^DOEis  and  DrinalyBis.  8,  Ragle's  Neryoua  and 
Menial  Diseaaes.  8,  Wftthen'a  Histology,  10.  Stenbonae'a  Pathology. 
H,  Arflhinard'a  Bacteriology,  13,  Magee  and  JohQion'(  SurKery.  13, 
Veasey'B  Ophtbaliaology.  14,  Brown  and  Ferguson's  Ear,  Nose  and 
Throat.  15,  Schmidt's  Gen ito-Uri nary  and  Venereal  Disi-aaea.  16, 
Bohalek's  Derma(olo|n'.  17,  Pederseu'a  Gynecology,  18,  Manton's 
Obstetrics.  19,  Tuley  s  Pediatries.  20,  Dwight's  Jurisprudence  and 
To  si  oology, 

LE  PEVRE  (EGBERT).  A  TEXT-BOOK  OF  PHYSICAL  DIAG- 
NOSIS.    I"  oiii'  13mo.  yolurne  of  aboot  350  I>ages,  amply  illustrated, 

IrfJNG  iKLI  H.),  A  MANUAL  OF  DENTAI,  MATERIA  MEDICA 
AND  THERAPEUTICS,  13iiio,  about  aSO  pages  with  many  en. 
gnivioys.     Skorlty. 

LOOMIS     (ALFRED   L.)   AKD   THOMPSON    [W.   GIUWAN. 

EDITORS).  A  SYSTEM  OF  PRACTICAL  MEDICINE.  In 
Contributions  by  Varions  American  Authors,  In  four  ootavo  vol- 
umes ot  about  900  pages  each,  fully  illustrated  in  black  and  colors. 
Per  volume,  cloth,  t6 ;  leather,  $6  ;  half  Morocco.  $7.  For  laU  tji 
iithieripCian  only.     Fnll  prospectus  free  on  application  to  the  Put)> 

LYMAN  (HENRY  M.).  THE  PRACTICE  OF  MEDICINE.  In  one 
verr  handsome  octavo  volume  of  926  pages,  with  170  etigravinn. 
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SMITH  (J.  IXrWlBj.  A  TREATISE  ON  THE  DISEASES  OF  IN- 
FANCY AND  CHILDHOOD,  Eighth  edition,  thoiougUj  revued 
and  rewritten  and  much  eolftrged.  In  one  large  8vo.  >aluma  of  963 
p«ge«,  with  2TS  engr»Ting»  nod  t  full.p«gB  pUt««.  Cloth,  $4.50; 
leather,  $5.50. 
A  Mfe  euidefijrBladent«  uidphy-       The  moiC  complete  and  sutUlac- 

nKisju.—TheAin.Jour.afObiteli-ict.    (or;  Icit-book   wilh   which   we  &re 
Foryean  the  leading  teiVl>ook on    acquainted.— .imencan  Gyiiavlogi- 

children's    diaeasea  in    Americ*. —  ,  cat  and  ObiUtrical  Journal. 

Chicago  Medical  Btcorder.  I 

SMITH  ISTEPHEN).  OPERATIVE  SUEQERY.  Second  kod  Ihor- 
oogblf  reviud  editiuo.  In  one  octavo  Toluine  of  893  pages,  with 
1005  engr«yiQgs.  CToth,  H  ;  ieatber,  $5. 
One  of  the  niOBt«ati»factorj  works  |  dium  for  the  modern  ai 
modern  operatiTe  surgery  * 
■  ■    "     The  t     •   ■ 


Qublished. 


c  book  is  i 


lodern  aur?eon. — Bo, 
d  Siirgkal Journal. 


SOIiLT  (B.  EDWIN).      A  HANDBOOK  OF   MEDICAL  CLIMA- 

TOLOQY.    In  one  bandeome  oetaro  votuma  of  4^2  pi^<^,  with  ea- 

gravingB  and  11  fall-page  plates,  5  of  whiob  are  in  colon.  Clotb,  t^.OO. 

Every   practitioner   of   medioioe  I     A  clear   and  lucid  aummatr  of 

should  possess  himself  of  a  copy  and    whati*  known  of  oil  male  in  relation 

study  it,  and  we  are  sore  he  will    to  its  influence  upon  human  beings. 

nerer  regret  it. — St.  Lotdi  Medical  \  — The  ntrapeutic  Gazette. 

and  S^irgieal  Journal.  I 

sniJJE  (ALFRED).  CHOLERA;  ITS  ORIGIN,  HISTORY,  CAUS- 
ATION, SYMPTOMS,  LESIONS,  PREVENTION  AND  TREAT- 
MENT. In  one  ISmo,  volume  of  163  pages,  with  a  obart  sbowing 
routel  of  prerioQB  epidemics.    Cloth,  $1.25. 

THERAPEDTICS   AND    MATERIA    MEDICA.      Foorth    and 

reriKd  edition.  In  two  ootaTo  volumes,  oontaining  1E>3S  pages. 
Cloth,  $10;  leather,  $li. 

STILIiB  lAliFKBD],  MAISCH  (JOBM  M,]  AND  CASPAR! 
(CHA8.  JR.).  THE  NATIONAL  DISPENSATORY:  Containing 
the  Natural  Hiatcry,  Chemistry,  Phurmiicy,  Actions  and  Usu  of 
Medicines,  including  those  reoogniied  in  the  latest  Phannacopmias  of 
the  United  States,  QreaC  Britain  and  Qermany,  with  numerous  refer- 
ences to  tbs  French  Codei.  Fifth  edition,  revised  and  enlarged, 
iucluding  the  U,  S,  PharmBCopieiB,  Seventh  Decennial  Revision. 
With  Supplement  containing  the  National  Formulary.  In  oub 
magniSoent  imperial  octavo  volume  of  about  S025  page*,  with 
320  engravings.  Cloth,  $7,26i  leather,  (8.  With  ready  referenoe 
Thnmb-letUr  Indai.    Cloth,  «7.7fi ;  leather,  W.EO. 
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N  (LEWIS  A.).   A  MANUAI,  OF  OPERATIVE  SUEGEEY. 

Fuartb  edition.    In  one  royal  12mo.  voluroe  of  681  pages,  with  393 

eagraTingi.    Cloth,  S3. 00,  nel. 

A  useful  Hud  pniotioal  guide  for  I      The  book  is  »orlh  the  price  for  the 

&11  Btndenta  aad  practitioners,— j*ni.    illnatr»tioiiB    alone.— Olio  iftdieal 

Journal  of  the  Medical  Science).        I  Journal. 

STIMBON  (LEWIS  A.).      A  TEEATIBE  ON   FEACTDEEB   AND 

DISLOCATIONS.     Tliird  editiou.      In  one  handaome  octavo  toI- 

ume  of  812  pages,  with  336  engrayinga  ftnd  32  platea.     Cloth,  $5.00, 

nel;  leather,  $6.00,  ?irf;  half  Morocco,  $6.60,  nrt. 

t'reemiiiently  the    authoritative  i  value.    Thg  work  is  profust;!/  il- 

teiC-book  upon  the  ■ubject.      The   Inatrated.    It  will  be  found  iudia- 

vast  eiperience  of  the  author  gives    jienaable  to  the  student  and  the  prae- 

to  hia  condosiouB  an  uniuipeacDiitile  I  titioner  alike. —  Tfie  Medical  Age. 

STUDENT'S  QUIZ  SERIES.  Thirteen  volnmes,  convenient,  antbor- 
itative,  well  illustrated,  handsomelj  bound  in  cloth,  1.  Anatomy 
(double  number];  2,  Phyliologj;  3.  ChemiatTj  and  Physics;  4. Histol- 
ogy, Pathology,  and  Bacteriology;  5.  Materia  Medioa  and  Thera- 
peutics ;  6.  Practice  of  Medicine ;  7.  Surgery  (double  number);  8,  Genito- 
urinary and  VenereB,l  Diseases;  9.  Diseases  of  the  Skin;  10.  Diseases 
of  the  Eye,  Ear,  Throat  and  Nose ;  ]  I.  Obstetrics  ;  12.  Gynecology ; 
13.  Diseases  of  Children.  Price,  $1  each,  eicept  Nob,  1  and  7, 
Anatomy  and  Surgery,  whioh  being  double  nnmbers  are  priced  at 
$1.75  eacli.     Full  specimen  circular  on  application  to  publishers. 

STUDENT'S  SERIES  OF  AIANITALS.  12nios.  of  from  300-610 
pages,  profusely  illustrated,  and  bound  in  red  limp  cloth.  BsucK's 
Materia, Medica  and  Therapeutica  (sixth  edition),  $1.50.  nel.  QoiTLS's 
Surgical  Diagnosis,  $2;  Kleih'g  Elements  of  Histology  (5tb  edition), 
fl'.Oa,  net ,-  Pepper's  Surgical  Pathology,  (2 ;  Tbkves'  Surgical 
Applied  Anatomy;  Kalfb'b  Clinical  Chemistry,  $1.50;  Hnd 
Claskb  and  Lock  woo  d 'b  Diaaector'i  Manual,  $1.50. 
For  sepante  notice*,  see  under  various  author'*  names. 

STDROES  (OCTTAVniS).  AN  INTEODDCTION  TO  THE  8TDDY 
OF  CLINICAL  MEDICINE.    In  one  l2mo.  volume.    Cloth,  $1.26. 

SUTTON  (JOHN  BliAND).  SURGICAL  DISEASES  OF  THE 
OVAEIES  AND  FALLOPIAM  TUBES.  Including  Abdominal 
Pregnancy.  In  one  12mo.  volume  of  513  pages,  with  119  engravings 
and  6  colored  plates.    Cloth,  $3. 

SZVMONOWICZ    (L.)  AND    MacCALLUM   (.1.   BRUCE). 
TEXT-BOOK   OF   HISTOI-OGY   OF  THE  HUMAN  IIODY 
eluding  Microseopicul  Teclinique.     Uctavn,  abuat  450  pages,  witli  168 
original  engravings  and  65  inset  plates  in  block  and  colorE, 
ing  SI  figuret.    /»  prtts. 
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TAIT  (IjAWSOI*].  diseases  OF  WOMEN  AND  ABDOMIKAL 
SUKGEKY.    Vol.  I.  oonUini  64fi  psga  sad  3  pIsM*.    Cloth,  (3. 

TANNER  (THOMAS  BAWKES)  ON  THE  SIGNS  AND  DIS- 
EASES OF  PREGNANCV.  From  ihe  serond  EnglUh  edition.  In 
one  octaio  lolume  of  490  p>gi^,  "'tH  1  colored  pUles  and  16  engrsv- 
ing..     Cloth,  »4,25. 

TAYLOR  (AliFRBD  B.j-     MEDICAL   JUEI3PEUDENCE.     New 

Americ&Q  from  Che  twelfth  English  edition,  speci&llT  revised  b;  Clark 

Bei.1,,  Esq.,  of  the  N.  Y.  Bar.    Id  one  Sto.  vol.  of  S31  pages,  with  S4 

eogra,  >nd  S  full-page  plates.     Cloth, $1.50;  leather,  $5.50 . 

To  theBtudent,  Balothephfiician,    be  found  1«  be  thorough,  aathoriu- 

we  would  a»y.  geC   Taylor  fi ret,  and    tive    and     modera.^Albartg     Laic 

then  add  oi  nieane  and  incliaatioii '  Jaamat. 

tnt.hle  jaa.—Amfn-!an  Praelitioner       Probably  the  b*«t  work  on   the 
and  Ncuv,  anbjeet  written  in  the  Engliah   Ian- 

It  ii  the  anthority  accepted  aa  gnaee.  The  work  hax  twen  thor- 
fioal  by  the  courts  of  al!  EngtiBh-  ,  oughly  rerised  and  is  up  to  dale.— 
speaking  countries.    The  work  will    Paeijie  Mtdicat  Journal, 

ON  POISONS  IN  RELATION  TO  MEDICINE  AND  MEDI- 
CAL JDBI8PRDDENCE.  Third  American  from  the  thini  London 
edition.  In  one  octavo  volume  of  T8S  pages,  with  104  illustrations. 
Cloth,  15.50;  leather,  $6-50. 

TAYtiOR  (ROBERT  W.).  GENITO-UBINARY  AND  VENEREAL 

DISEASES    AND   SYPJIILIS.      Second   edition.      In    one   vei? 
handsome  o«tBTo  volume  of  720  p^es,  Willi  130  GDgraviaga  and  37 
colored  plates.     Cloth,  (5.00,  nrf;  leather.  J6.00,  net. 
By  long  odds  the  best  work  on  |      It  is  a  veritable  storeboaae  of  oi 


venereal  uiseases.- 
cal  Maalhty. 
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iiilte  SfcAir    knowledge  of  the  venereal  diaeaaes. 

I  It  is  cotnmeuded  aa  a  eoniervative, 

and    practical,    full    eiposition     of  the 


MaHcai  Neai. 

TATLOB  (ROBERT  W.).    A  PBACTICAL  TREATISE  ON  SEX- 
UAL  DISORDERS  IN   THE   MALE  AND   FEMALE.      Second 
edition.     In  one  Sro,  volume  of  434  pages,  with  01  engravings  and 
13  colored  plates.    Cloth,  {3.00,  ntt. 
The  author  has  presented  to   the  i  followed,  will  be  of  unlimited  value 

profession  the  ablest  and  most  scieo- I  lo    both   physician   and   patient, — 

tiflc  work  as  vet  published  on  sexual  i  Madii^atJfrwt. 

disorders,  and  one  which,  if  carefully  I 

A  CLINICAL  ATLAS  OF  VENEREAL  AND  SKIN  DISEAHEB. 

Including  Diagnosis,  Prognosis  and  Treatmenl.  In  eight  targe  folio 
parts,  measuring  I4i  18  inches,  and  comprising  213  beautiful  figures 
on  68  full-page  chromo-iitliographio  plates,  86  fine  engravings  and  426 

Ces  of  leit.  Complete  work  now  readv.  Price  per  part,  sewed  in 
vy  emboaaed  paper,  $2.50.  Bound  in  one  volume,  half  Russia, 
$27;'haIfTurkBj  Morocco, $28.  ForMuieby  ti^icripciononty.  Addrea 
the  puhlishen.    Specimen  plates  by  mail  on  receipt  often  cents. 
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TAYIiOR  (SEYMOUR).  INDEX  OF  MEDICINE.  A  Manusl  for 
the  use  of  Senior  Studenta  aud  others.  In  ous  large  12mo.  Tolumu  of 
802  pages.    Oath,  $3.76. 


edition.     In  one  oeCavo  Tolume 

Qoth,  (5;  leather,  (6. 
The  heat  prootieal  treatise  on  the 
Babjeot  in  the  English  languaeB, 
It  will  be  of  eapecial  value  to  the 
general  practitioner  as  well  as  to  the 
specialist.   The  illnetrations  are  very 


I  pages,  with  347  engravings. 
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This  work,  nhich  has  already  gone 
through  five  largeeditions,  and  has 
been  "translated  into  French,  Ger- 
man, Spanish  and  Italian,  is  the 
most  practical  and  at  the  same  time 

the  moat  complete  Creatiie  upon  the 

lattrao-.BuhjeCt.— jae  Archivei  of  Gynecol- 
Jov,r.     I  ogy,  Obitttrict  and  Pedtairict. 

THOMPSON  (W.  OILMAN).     A  TEXT-BOOK   OF   PRACTICAL 

MEDICINE.  For  Student's  and  PractitiooerB.  In  one  haudaome 
octavo  volume  of  1012  pages,  with  79  engravings.  Cloth,  $5.00, 
net;  leather,  $6.00,  »ie(;  half  Morocco,  J6.60,  net. 

THOMPSON  (SIR  HENRY).  CLINICAL  LECTURES  ON  DIS- 
EASES OP  THE  URINARY  ORGANS.  Second  and  revised  edi- 
tion.    In  one  octavo  vol.  of  203  pp.,  with  25  engravings.    Cloth,  $2.26. 

THE    PATHOLOGY   AND  TREATMENT  OF   STRICTURE 

OP  THE  URETHRA  AND  URINARY  FISTDL*:.  Prom  the 
tliird  English  edition.  In  one  octavo  volume  of  359  pages,  with  47 
engravings  and  3  lithographic  platea.    Cloth,  $3.50. 


1  work  destined  to  become 
,  and  we  lake  great  pleasure 

It  deals  comprehenaively  with  j  in  commending  it  in  the   highest 

therapeulicul  medications  and  pre-   terms. — S^iakvitle  Juumai  of  Medi- 

SBDIB  a  great  number  of  well-selected    tint  and  Surgery. 

formuloR  of  every  day  uae.  Certainly  I 


A  SYSTEM  OF  SURGERY.    In   Contribntiona  by  Twenty-five 

Engliah  Surgeons.  In  two  large  octavo  volumes.  Vol.1.,  1178  p^es, 
with  463  engravings  and  3  Colored  plates.  VoL  II.,  1120  pages,  with 
487  engravings  and  S  colored  plates.     Complete  work,  cloth.  $18.00. 

TREVES  (FREDEatlOKi.      SURGICAL  APPLIED    ANATOMY. 

New  edition.  In  one  !2mo.  volume  of  600  pages,  with  61  engravings. 
Cloth,  $2.00,  nef .    See  Student' t  Seria  of  Manuali,  page  27. 
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TDTriJ:(GEOIM5EM.).  A  POCKET  TEXT-BOOK  OF  DISEASES 
OF  CHILDREN.  In  one  b«nd«ome  12n)o.  volume  of  3"*  pa^, 
wiih  S  platea.  Clnth,ii.m,  tut ;  Otiible  ntiltalhn,t2.00,ne/.  Lea'n 
Serl'j  of  Pocin  TaX-booia,  ediWd  by  Behs  B.  GalLaHdet,  M,  D. 
Ste  p.  17. 
It  iHBEood  work — the  author  Iibt-  j  nf  infancy  and  childhood  into  short 

inK  eonilr;n*ed  most  oftb«  leading    and    readable   chapters. —  Virffinin 

pointx  in  connection  with   diaeaiea' Mfdical StTrti'ifoTUhl'i. 

VACOHAN   rVICTOa   C.)   AKD   NOTT   (FREaiESlICK   a.). 

CEf.LULAR  TOXINS,  or  the  Chemical  Fsciora  in  the  Caiuation  of 

Diwau.  New  (4th)  edition.  Id  one  13mo.  volume  of  480  pages.  Cioth, 

t.t.00,  nel. 

The  irork  baa  been  broneht  down       The  matt  eibaustire  and  most  re- 

to  dale,  and  nill  be  found  entirely    cent  presentation  of  Ibe  lubject. — 

satisfiictory. — Journal  of  theAneri-    American  Jour,  of  the  Mtd.  Scienca. 

can  Medical  Aiforiation, 

VISITMO  LIST.  THE  MEDICAL  NEWS  VISITING  LIST  for  1902. 
Four  stvles:  Weekly  (dated  for  3D  natienia);  Monthly  (undated  for 
120  patients  per  month);  Perpetual  (undated  for  30  patients  each 
week);  and  Perpetual  (undated  for  60  patienlii  each  week).  The  60- 
patlent  book  eonsiata  of  256  pagen  of  assorted  blanks.  The  fiist  three 
■tylee  contain  32  paKes  of  important  data,  thoroughly  rcTised.  and 
1(H)  panes  of  asaoited  blanks.  Each  in  one  Totume,  price,  $1.25. 
With  thumb-letter  index  for  quiak  use,  2S  cents  extra.  Special  rates 
ID   ad vanoe- paying    guhscribers   to   ThB    MbdIdaL    Nhwb  or  Thb 

Amkrican  joubnai,  of  trb  Mbdioai.  Soibnobb,  or  both.  Seep.  32. 

WATSON  (THOMAS).    LECTURES  ON  THE  PRINCIPLES  AND 

PRAITTIOE  OF  PHYSIC.  A  new  American  from  the  fifth  and 
enlarged  English  edition,  with  additions  by  B.  Hastshorkb,  M.  D. 
In  two  large  8to.  yoIh.  of  1840  pp.,  with  190  cuts.  Cloth,  $S ;  leather,  $11. 

WEST  [CHARLEB).  LECTURES  ON  THE  DISEASES  PECULIAR 
TO  WOMEN.  Third  American  rrnm  the  third  English  edition.  In 
one  oolHTo  volumE  of  G43  pa^.    Cloth,  t3.TS  ;  leather,  (4.76. 


WHARTON  (HENRV  R.).    MINOE  SUEOEEY  AND  BANDAG- 


ING.     Fifth  edition. 

600  engravings,  many  of  which  i 

The  part  devoted  to  bandaging  is 

perhaps  the  bext  pxposition  of  the 

subject  in  the  Eugiisli  InnRuage.    It 
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,    the    practitioner  and    the 


12mo.  volume  of  640  pages,  with 
re  photographic.      (3.00,  yyH. 

Well  written,  convenientlr  ar- 
ranged and  amply  illustrated.  It 
covers  the  field  ao  fully  as  to  render 
it  a  valuable  teit-book.  es  well  aa  a 
work  of  rfadv  reference  for  sur- 
geouB.— jVorti'  Amer.   Practitioner. 


WHm.A  IWILMAM).  DICTIONARY  OF  TREATMENT.  OH 
TDEltAPEUTIC  INDEX.  Including  Medical  and  Surgical  The rst. 
pentioB.    In  one  square  oo««to  volnme  of  917  p»e».    Cloth.  $4. 


WILLIAMB  (DAWSON).    THE  MEDICAL  DISEASES  OF  CHIL- 
DREN.     Second  edition.      Speciilly  revised  for  America  by  F.  S. 
CiiirECHlI.1.,  A.M.,  M.D.     In  one  octavo  volume  of  538  pages,  witii 
52  illustrations,  and  2  plates.    Clotb,  $3.50,  net. 
The  descriptioDS  of  symptoms  are  |  diaznosea,  prognosis,  com  plications, 

ful1,aiidtlietreatmGQtreiKimmendeii  I  anil  treatment.     The  work  is  up  to 

will  meet  general  approval.     Under  I  dat«  in  every  sense. —  Tlie  ChaTlotle 

each  disea-^aregivfiii  thesyniplflnis,  I  MrdicaX  Joaraal. 

WILSON  (ERA9MU8).  A  SYSTEM  OF  HUMAN  ANATOMY. 
A  new  Bod  revised  American  ^m  the  last  English  edition.  Illustrated 
with  397  engravings.  In  one  octavo  volume  of  61(1  pages.  Cloth,  $4 ; 
leather,  $5. 

WINCKEL  ON  PATHOLOGY  AND  TREATMENT  OF  CHILDBED. 

Traualated  by  JAMES  R.  ChaBWICK,  A.  M.,  M.  D.     With  additions 
by  the  Author.     In  one  octavo  volume  of  484  pages.     Qoth,  $4. 

WOHIiGR'S  OUTLINES  OF  ORGANIC  CHEMISTRY.  Translated 
from  the  eighth  German  edition,  by  Iba  Kbmben,  U,  D.  In  one 
ISmo.  Volume  of  550  pages.    Cloth,  (3. 

WOOLSEY  (GIIIORGE).  APPLIED  SDErilCAL  ANATOMY  RE- 
GIONALLY PRESENTED.  Octavo,  511  pages,  with  125  original 
illustrations  in  blaok  uud  colon.    In  press. 

YEO  (I.  BDRNBY).     FOOD  IN  HEALTH  AND  DISEASE.    Sec 

ond  edition.     In  one  12tno.  volume  of  592  pages,  with  4  engravings. 

Cloth,  ?2.50.     See  Sent*  of  Ginical  SlanucUt,  page  36. 
We  doubt  whether  any  book  on  |  work   of  Dr.   Yeo's.     The  Talae  of 
dietetics  has  been  of  greater  or  more    the  work  is  not  to  be  overestimated. 
widespread  usefulness  than  has  this   —New  York  Medical  Jovirwxl. 
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PROORESSrVG  BfBDIGINE:. 

A  Quarterly  Digest  ol  New  Methods,  DiacoTeriea,  and  Improvements 
!□  the  Medical  and  Surgical  Scieaoeaby  Eminent  A.uthoTitie8.  Edited  by 
Or.  Hobart  Aioory  Hare.  la  four  abuodantly  illustratod,  ctotb  boiinQ, 
octavo  rolumeB,  of  400-600  pages  eoeh,  issued  quarterly,  ■ 
Marah  lat,  1899.    Per  annani  (4  volumes),  (10.00  delivered. 

THE  MEDICAL  NEWS. 
Weeklri  •l.OO  p«r  Annmn. 


THE  AMERICAN  JODRNAli  OF  THE  MEDICAL  SCIENC] 

Each  issue  contains  192  octavo  pages,  fullr  illustrated.    Tho  moxt 
advanced  and  eiil«rp rising  AmerLcaii  eiponcnt  of  scientiSc  mediolne. 

THE  MEDICAL  NEWS   VISITING  LIST. 

Four  styles,  Weekly  {dated  for  30  patients) ;  Monthly  (undated,  for 
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